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3E SOLVED: To obtain the subject flexible and transparent composition excellent 
capable of easily controlling its flexibility, and rapid in curing rate, by reaction 
..jc polyurethane acrylate. a reactive diluent and a photopolymerization initiator, 
s composition is obtained by reaction between (A) pref 25-65wt.% of a 
r rylate with an average functional group number (f) satisfying the relationship: 2<(f) 
-5000 in number-average molecular weight and 1 .4-3.6mmol/g in urethane group 
(B) pref 40-75wt.% of a reactive diluent having polymerizable double bond (e.g. 
n/l acrylate) and (C) pref. 0.5-5 pts.wt. based on a total of 100 pts.wt. of the 
and B. of a photopolymerization initiator (pref. 1-hydroxycyclohexyl phenyl ketone), 
that the polyol component to be used for producing the component A be a 
a polyether polyol 200-4000 in molecular weight with a polyol 62-200 in molecular 
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[Claim(s)] 

[Claim 1] (A) Tie ultraviolet curing mold elasticity potting constituent to which the polyurethane 
has the number of average functional groups in a molecule (f) in the range of 2.0< 
f<=2.5, the rea otant diluent which has (B) polymerization nature double bond, and (C) 
photopolymerii ation initiator are made to come to react. 

[Claim 2] The ultraviolet curing mold elasticity potting constituent according to claim 1 whose 
degrees of hariness (JIS-A) are 50-80 



jltraviolet curing mold elasticity potting constituent according to claim 1 or 2 



whose urethane group concentration in polyurethane acrylate is 1.4 - 3.6 mmol/g. 
[Claim 4] An u traviolet curing mold elasticity potting constituent given in one term of claims 1-3 
which are those to which polyurethane acrylate has a ether group in a molecule, and the 
polyether polyol and molecular weight the molecular weight of whose is 200-4000 use low- 
molecular-weiiht polyol of 62-200 as a raw material. 



traviolet curing mold elasticity potting constituent given in one term of claims 1-4 
blend per [ which becomes 25 - 60 % of the weight of polyurethane acrylate from 
40 - 75% of re ictant diluents which have a polymerization nature double bond ] ultraviolet-rays 
hardenability component 100 weight section, the photopolymerization initiator 0.5-10 weight 



he polyurethane acrylate which has the number of average functional groups in a 
the range of 2.0< f<=2.5, (B) The viscosity in 25 degrees C containing the reactant 
photopolymerization initiator which have a polymerization nature double bond the 
potting constituent of 300 - SOOOmPa.s Near ultraviolet ray lamp. The 
manufacture approach of the ultraviolet curing mold elasticity potting constituent characterized 
by carrying ou: precure with a low ultraviolet-rays fluorescent lamp or a low pressure mercury 
lamp, and carrying out the last hardening with a high pressure mercury vapor lamp or a metal 
halide lamp aft er that. 
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DETAILED DESCRIPTION 



[Detailed Descr ption of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ultraviolet curing mold elasticity potting 
constituent used for potting of ornament components, such as an automobile, at a detail, and its 
manufacture approach more about an ultraviolet curing mold elasticity potting constituent and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Since the resin for potting used for the badge for an ornament etc. 
is that thick-fil n paint is carried out and gives the much more feeling of volume and depth to a 
base material according to the lens effectiveness, it is developed by emblems, such as current 
for example, heme electronics, a weak-electric-current product, miscellaneous goods, and 
automatic exte -ior parts in the car, the mark, the seal, the touch switch, etc. 
[0003] As resir for these potting, the polyurethane resin of 2 liquid hardening mold which is 
excellent in weatherability, endurance, etc. is used conventionally. 

[0004] However, said 2 liquid hardening mold polyurethane resin is not easy handling in order to 
have to mix 2 I quid in the case of use, and also it has troubles, like hardening takes time amount. 

[0005] On the rther hand, the resin constituent of an ultraviolet curing mold is used abundantly 
by the reason >f energy saving, the improvement in workability, and production disposition 
superiors, and the resin of an ultraviolet curing mold is proposed also as a potting agent 
according to it in recent years (JP,63~86714AX 

[0006] In invertion indicated by said official report, using polyurethane acrylate, bisphenol mold 
epoxy acrylate the acrylate (meta) containing hydroxy!, and the thing containing acrylamide as a 
potting constit jent is proposed, and excelling in that the cure rate of said potting constituent is 
early, that it can harden with a thick film, that the hardening film is transparent, bending nature, 
as said effect of the invention etc. is mentioned. 



and toughness 
[0007] 

[Problem(s) to 
reaction of dio 



be Solved by the Invention] However, since the polyurethane compounded by the 

~. .. T and diisocyanate is used as a raw material of the polyurethane acrylate 

contained in s aid constituent for potting, the number of functional groups is fixed to 2. When 
such a number of functional groups used the polyurethane acrylate of 2, ultraviolet-rays 
hardenability c ould seldom be said to be fitness, but had the technical problem that it was not 
easy to adjust softness where the toughness of a hardened material is maintained, either. 
[0008] Moreover, in said invention, since acrylamide was used as a polymerization initiation 
assistant or a diluent, the technical problem that weatherability was not so good and it was easy 
to yellow it aU o occurred. 

[0009] This invention is made in view of such a technical problem, the softness can be adjusted 
easily, hardenability is quick, it is transparent, there is flexibility, and the hardened material aims 
soft (JIS-A degree of hardness: 50-80) at offering the ultraviolet curing mold elasticity potting 
constituent excellent in many properties, such as thermal resistance, a water resisting property, 
resistance to noist heat, warm water-proof nature, detergent-proof nature, a cold energy cycle. 
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and weatherabnity, and its manufacture approach. 
[0010] 

[Means for Solving the Problem] The ultraviolet curing mold elasticity potting constituent applied 
to this invention in order to attain the above-mentioned purpose is characterized by making the 
polyurethane a :rylate which has the number of average functional groups in the (A) molecule (f) 
in the range of 2.0< f<=2.5, the reactant diluent which has (B) polymerization nature double bond, 
and (C) photopDlymerization initiator come to react (1). 

[001 1] Moreover, the ultraviolet curing mold elasticity potting constituent concerning this 
invention is characterized by degrees of hardness (JIS-A) being 50-80 in the ultraviolet curing 
mold elasticity potting constituent of the above-mentioned (1) publication (2). 
[0012] Moreover, the ultraviolet curing mold elasticity potting constituent concerning this 
invention is characterized by the urethane group concentration in polyurethane acrylate being 
1.4 - 3.6 mmol/g in the ultraviolet curing mold elasticity potting constituent the above (1) or 
given in (2) (3) 

[0013] Moreover, in the ultraviolet curing mold elasticity potting constituent given [ above- 
mentioned ] in (1) - (3). polyurethane acrylate has a ether group in a molecule, and the 
ultraviolet curi ig mold elasticity potting constituent concerning this invention is characterized by 
being that to w hich the polyether polyol and molecular weight the molecular weight of whose is 
200-4000 use ow-molecular-weight polyol of 62-200 as a raw material (4). 
[0014] Moreover, it is characterized by the ultraviolet curing mold elasticity potting constituent 
concerning this invention coming to blend per [ which becomes 25 - 60 % of the weight of 
polyurethane acrylate from 40 - 75% of reactant diluents which have a polymerization nature 
double bond in an ultraviolet curing mold elasticity potting constituent given / above- 
mentioned / in (1) - (4) ] ultraviolet-rays hardenability component 100 weight section, the 
photopolymeri;:ation initiator 0.5-10 weight sections (5). 

[0015] Moreover, the manufacture approach of the ultraviolet curing mold elasticity potting 
constituent concerning this invention (A) Polyurethane acrylate which has the number of average 
functional grot ps in a molecule (f) in the range of 2.0< f<=2.5, (B) The viscosity in 25 degrees C 
containing the reactant diluent and (C) photopolymerization initiator which have a polymerization 
nature double >ond the non-hardened potting constituent of 300 - 5000mPa.s Near ultraviolet 
ray lamp. It is characterized by carrying out precure with a low ultraviolet-rays fluorescent lamp 
or a low pressure mercury lamp, and carrying out the last hardening with a high pressure 
mercury vapor lamp or a metal halide lamp after that. 
[0016] 

[Embodiment c f the Invention] First, the polyurethane acrylate which has the number of (A) 
average functional groups (f) used as a raw material of the ultraviolet curing mold elasticity 
potting constituent concerning this invention in the range of 2.0< f<=2.5 is explained, 
[0017] (A) polyurethane acrylate used by this invention is obtained by making for example, the 
organic poly is^cyanate, polyol. and hydroxyl-group content acrylate urethane — ization-react 
according to a conventional method. 

[0018] As polyol used for manufacture of said polyurethane acrylate. the polyether polyol of 
200-4000 is mentioned for molecular weight, and molecular weight is mentioned for the low- 
molecular-weight polyol of 62-200, polyester polyol, polyether ester polyol. polyester amide 
polyol, polycarbonate polyol, a polyhydroxy alkane, castor oil, polyurethane polyol, etc., for 
example. 

[0019] Since tie molecular weight of the polyurethane acrylate from which the molecular weight 
of said polyether polyol is obtained less than by 200 becomes small too much, if the inclination 
for a hardened material to become hard arises and the molecular weight of the another side 
aforementione i polyether polyol exceeds 4000, the molecular weight of the polyurethane 
acrylate obtair ed conversely becomes large too much, and a hardened material may become soft 
too much. If the molecular weight of said low-molecular-weight polyol exceeds 200. even if it 
adds low-molecular-weight polyol to polyether polyol, the inclination it to become difficult to 
adjust molecular weight will arise. Moreover, in order to adjust the number of average functional 
groups (f) to 2 0< f<=2.5. it is desirable to use said low-molecular-weight polyol more than 
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trivalent. 

[0020] Said po yether polyol means the compound which has a ether group in a molecule and has 
two or more 0 H radicals at the end. and the copolymer of a polyethylene glycol, a 
polyoxypropylejne glycol, a polytetramethylene ether glycol, propylene oxide, and ethyleneoxide, 
the copolymer of a tetrahydrofuran and propylene oxide, the ethyleneoxide adduct of bisphenol 
A, the propylene oxide adduct of bisphenol A, etc. are mentioned as an example of said polyether 
polyol, for exanple. In addition, in this specification, polyol shall mean the alcohol which has two 
or more OH ra Jicals. 

[0021] About the commercial item of these polyethers polyol ** Shrine "PEG 600", "PEG 1000", 
"PEG 2000", etc. are mentioned, as a polyethylene glycol — for example, Mitsuhiro — formation 
— as a polypropylene glycol For example. "PPG diol 1000" by Mitsui Toatsu Chemicals. Inc.. 
"PPG diol 2000". "PPG diol 3000". "EKUSE Norian 1020" by Asahi Glass Co., Ltd.. "EKUSE 
Norian 2020". 'EKUSE Norian 3020". etc. are mentioned. As a polytetramethylene ether 
glycol For exanple. "PTG 650" by the Hodogaya chemistry company. "PTG 850", "PTG 1000", 
"PTG 2000". "PTG 4000", etc. are mentioned. As a copolymer of** propylene oxide and 
ethyleneoxide 'ED^28" by Mitsui Toatsu Chemicals. Inc., "EKUSE Norian 510" by Asahi Glass 
Co.. Ltd., etc. iire mentioned. For example, as a copolymer of** tetrahydrofuran and propylene 
oxide For example, "PPTG1000" by the Hodogaya chemistry company. "PPTG 2000", Uni-safe 
DCB-1800" etc. is mentioned, the "PPTG 4000" and Nippon Oil & Fats Co., Ltd. make — "— 
uni-safe DCB- 1 100" — " — as a copolymer of ** tetrahydrofuran and ethyleneoxide Uni-safe 
DC-1800" etc is mentioned, for example, the Nippon Oil & Fats Co.. Ltd. make — " — uni-safe 
DC-1 100" — ' — as an ethyleneoxide adduct of ** bisphenol A for example, the Nippon Oil & 
Fats Co.. Ltd. nake — " — uni-all DA-400" — " — uni-all DA-700" etc. mentions — having — 
as the propylene oxide adduct of ** bisphenol A — for example, the Nippon Oil & Fats Co., Ltd. 
make — " — Jni-all DB-400" etc. is mentioned. 

[0022] In thesu, a polytetramethylene ether glycol is desirable from the point that the potting 
constituent wh ich is excellent in many physical properties, such as a water resisting property 
besides the adhesion to a base material, can be obtained. Moreover, as for the average molecular 
weight of a polytetramethylene ether glycol, 250-4000 are desirable, and its thing of 500-2000 is 
still more desirable. 

[0023] The above mentioned molecular weight is mentioned, for example for glycols: glycerols, 
such as ethylene glycol, propylene glycol, a butylene glycol, a diethylene glycol, dipropylene 
glycol, hexylens glycol, neopentyl glycol, and cyclohexane dimethanol. trimethylol propane, 
pentaerythrito . etc. as an example of the low-molecular-weight polyol of 62-200. 
[0024] As an example of said polyester polyol For example, dialkyl ester or those mixture of 
dibasic acids. :;uch as a terephthalic acid, isophthalic acid, an adipic acid, an azelaic acid, and 
sebacic acid, and said dibasic acid, For example, ethylene glycol, propylene glycol, a butylene 
glycol. A diethylene glycol, neopentyl glycol, 1, 6-hexane glycol. A 3~methyl-1,5-pentanediol, 3, 
and 3'-dimethylol heptane, Polyoxy ethylene glycol, a polyoxypropylene glycol, Polyester polyol 
which glycols or those mixture, such as a polytetramethylene ether glycol, are made to react, 
and is obtained; The poly caprolactone, The polyester polyol obtained by carrying out ring 
opening polym jrization of the lactone, such as the poly valerolactone and Pori (beta-methyl- 
gamma-valero actone), is mentioned. 

[0025] The polyether ester polyol which the dialkyl ester of dibasic acids, such as a terephthalic 
acid, isophthal c acid, an adipic acid, an azelaic acid, and sebacic acid, and said dibasic acid or 
those mixture, and said polyester polyol are made to react for example, and is obtained as an 
example of sai i polyether ester polyol is mentioned. 

[0026] What is obtained by combining with said raw material the aliphatic series diamine which 
has amino groups, such as ethylenediamine, propylenediamine, and a hexamethylenediamine. and 
making it reac on the occasion of the polyesterification reaction for obtaining said polyester 
polyol describe d above, for example or said polyether ester polyol as an example of said 
polyester amicte polyol is mentioned. 

[0027] As an example of said polycarbonate polyol For example, ethylene glycol, propylene glycol, 
1 ^-propanediol, 1 .4-butanediol. 1 ,5-pentanediol, 1,6-hexanediol, 3-methyl-1 ,5-pentanediol. 1, 9- 
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nonane diol, 1. 8-nonane did. neopentyl glycol, a diethylene glycol. One sort or two sorts or more 
of glycols chose^ from dipropylene glycol, 1. 4-cyclohexane diol. 1, 4-cyclohexane dimethanol 
bisphenol A. anc hydrogenation bisphenol A. For example, what is obtained by the reaction with 
dimethyl carbonate, diphenyl carbonate, ethylene carbonate, a phosgene, etc. is mentioned. 
[0028] The liqui i rubber obtained by copolymerizing a butadiene, a butadiene, acrytamide. etc., 
for example as said polyhydroxy alkane is mentioned. 

[0029] Said polyurethane polyol means the polyol which has a urethane bond in 1 molecule, and 
what is obtained when the mole ratio of (NCO/OH) makes the polyether polyol of the molecular 
weight 200-500) described above, for example, said polyester polyol, said polyether ester polyol. 
etc. and the organic poly isocyanate mentioned later react or less by 0.9 preferably less than 
one as this polyurethane polyol is mentioned. 

[0030] These polyols can be used independently, and also two or more sorts can also be used 
together and us ed for them. 

[0031] Moreover, in these, hypoviscosity-izing of urethane acrylate and the point of the adhesion 
to a base material to molecular weight has the desirable polyether polyol of 200-4000, and the 
low-molecular- weight polyol of 62-200 has the point which can adjust a degree of hardness to 
desirable molecular weight by adjusting the molecular weight of urethane acrylate and raising 
crosslinking density. Moreover, in order to adjust the number of functional groups in a molecule, 
it is more desir ible to use together said polyether polyol and trivalent low-molecular-weight 
polyol. 

[0032] As a desirable example of said polyether polyol. a polytetramethylene ether glycol a 
polypropylene glycol, a polyethylene glycol, etc. are mentioned, and trimethyiol propane, a 
glycerol, etc. are mentioned as a desirable example of said low-molecular-weight polyol. 
[0033] As orga iic poly isocyanate used for manufacture of said polyurethane acrylate. aliphatic 
series diisocya late, alicycle group diisocyanate, aroma aliphatic series diisocyanate. aromatic 
series diisocya late, the poly isocyanate more than trivalent (it is only hereafter described as the 
poly isocyanate), etc. are mentioned, for example. 

[0034] As said aliphatic series diisocyanate, trimethylene diisocyanate, tetramethylene di- 
isocyanate, he::amethylene di-isocyanate, pentamethylene diisocyanate, 1. 2-propylene 
diisocyanate, 1 2-butylene diisocyanate, 2, 3-diisocyanate, butylene diisocyanate, 1. 3-butylene 
diisocyanate, 2 and 4, 4- or 2 and 2. 4-trimethyl hexamethylene di-isocyanate, 6-diisocyanato 
methyl caproaie. etc. are mentioned, for example. 

[0035] As said alicycle group diisocyanate. they are 1, 3-cyclopentane diisocyanate. 1, 4- 
cyclohexane diisocyanate. 1. 3-cyclohexane diisocyanate, and 3-isocyanate methyl, for example. 
- 3, 5. and 5-tiimethyl cyclohexyl isocyanate, 4. and 4-methylenebis (cyclohexyl isocyanate), 
methyl -2, 4-c/clohexane diisocyanate, methyl -2, 6-cyclohexane diisocyanate. 1, and 3- or 1, 
and 4-screw (i socyanate methyl) cyclohexane etc. is mentioned. 

[0036] As said aroma aliphatic series diisocyanate, 1 and 3- or 1, and 4-xylenediisocyanate or 
those mixture, omega, and omega -diisocyanate -1, 4-diethylbenzene, 1, and 3- or 1, and 4- 
screw (1-isocyanate-1-methylethyl) benzene or those mixture are mentioned, for example. 
[0037] As said aromatic series diisocyanate, - toluidine diisocyanate, and - diphenyl 
diisocyanate, 1 .5-naphthalene diisocyanate, and m-phenylene diisocyanate. p-phenylene 
diisocyanate, *> t and 4 '4, 4 r -dipheny!methane diisocyanate, 2, and 4- or 2, 6-tolylene 
diisocyanate, * , and 4 '4, 4-diphenyl ether diisocyanate etc. is mentioned, for example. 
[0038] as said poly isocyanate — for example — a triphenylmethane color -4. 4', and 4" - tri- 
isocyanate — 1.3. 5-tri-isocyanate benzene, 2 4, Organic tri-isocyanate [. such as 6-tri- 
isocyanate tol jene. ]; 4 and 4' - diphenyl dimethylmethane -2 and 2' -5 and 5' — poly 
isocyanate monomers [, such as organic tetra-isocyanates, such as - tetra-isocyanate, ]; — the 
dimer guided f'om said poly isocyanate monomer — Poly isocyanate which has 2, 4, and 6- 
oxadiazine tricne ring obtained from a trimer, biuret, and allophanate; carbon dioxide gas and said 
poly isocyanate; Said poly isocyanate monomer and ethylene glycol, Propylene glycol, a butylene 
glycol, hexylere glycol, Neopentyl glycol. 1, 6-hexane glycol. 3-methy|-1.5-pentanediol, A 3 and 
3-dimethylol heptane, cyclohexane dimethanol, a diethylene glycol. Triethylene glycol, 
dipropylene glycol, a glycerol, trimethyiol propane, Said poly isocyanate monomer and the above- 
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mentioned moleoular weight An adduct with with a molecular weight [ of pentaerythritol, a 
sorbitol, etc. ] o r less than 200 low-molecular-weight polyol; The polyether polyol of 200-5000, 
An adduct with polyester polyol. polyether ester polyol, polyester amide polyol, polycarbonate 
polyol, a polyhyc roxy alkane. castor oil. polyurethane polyol, etc. is mentioned. 
[0039] These or janic poly isocyanate can be used independently, and also two or more sorts can 
also be used tog ether and used for it. 

[0040] In these, aliphatic series diisocyanate, alicycle group diisocyanate, and aroma alicycle 
group diisocyanate are desirable. As an example of a compound desirable in said aliphatic series 
diisocyanate, ali ^ycle group diisocyanate. and aroma alicycle group diisocyanate, it is 3- 
isocyanate methyl. - 3, 5, and 5-trimethyl cyclohexyl isocyanate. 1, and 3- or 1, 4-screw 
(isocyanate methyl) cyclohexane. 1, 3-screw (l-isocyanate-1-methylethyl) benzene, 
hexamethylene ii-isocyanate. etc. are desirable. When said isocyanate is used, since viscosity 
does not becorr e not much high, it is easy to use the non-hardened material of the potting 
constituent obtained, and the hardened material is excellent in weatherability. 
[0041] As hydrc xyl-group content acrylate used for manufacture of said polyurethane acrylate. 
from the former, if well-known, anything can be used. As an example of said hydroxyl-group 
content acrylate, 2-hydroxy ethyl acrylate, 2-hydroxypropyl acrylate, 4-hydroxy butyl acrylate, 4- 
hydroxy cyclohoxyl acrylate. caprolactone denaturation hydroxyethyl acrylate, etc. are 
mentioned, for example, 

[0042] Said hydroxyl-group content acrylate can also be used independently, and also two or 
more sorts can also be used together. 

[0043] What is necessary is to make it react by 1.6-2.8 preferably, to have a urethane bond in 1 
molecule, and for the equivalent ratio of (NCO/OH) to manufacture first. 1.3-3.5, and the 
isocyanate whose end is a NCO radical for said polyol and said organic poly isocyanate, and just 
to make hydroxyl-group content acrylate react after that, in case said polyurethane acrylate is 
manufactured. 

[0044] The abo /e-mentioned reaction can be manufactured on condition that the urethane-ized 
reaction usually performed using well-known catalysts, such as dibutyltin laurate, stannous 
octoate, and dil>utyl tin acetate. Moreover, depending on the need, solvents, such as ethyl 
acetate, butyl < cetate, an acetone, toluene, and methyl isobutyl ketone, may be used in this 
case. 

[0045] The number of average functional groups in a molecule (f) is 2.0< f<=2.5. and also number 
average molecular weight is 1000-5000. and the thing of 1.4 - 3.6 mmol/g has [ said 
polyurethane acrylate obtained by said reaction ] the desirable concentration of a urethane 
group. The number of functional groups in said molecule means the number of the unreacted 
NCO radical per molecule, and OH radicals. 

[0046] The incQnation for the inclination which will become [ a degree of hardness (JIS-A) ] 
conversely as |oft as less than about 50 too much if the inclination for the case where a degree 
of hardness (JIS-A) exceeds about 80 although it becomes good [ ultraviolet-rays hardenability ] 
for the number average molecular weight of said polyurethane acrylate to be less than 1000 to 
come out, to b jcome hard, and for the bending nature of a product to deteriorate arises and 
another side number average molecular weight exceeds 5000 to appear, and for a tuck to 
arise, and also for the viscosity of the potting constituent before hardening to become high too 
much arises. Moreover, ultraviolet-rays hardenability falls that the number of average functional 
groups (f) is two or less, the inclination for properties, such as a water resisting property, to 
deteriorate arises, if the number of the another side aforementioned average functional groups 
(f) exceeds 2.5 although ultraviolet-rays hardenability becomes good, it will become hard, and 
the inclination for bending nature to deteriorate will produce it. Moreover, if it becomes soft like 
the case whero molecular weight exceeds 5000 as said urethane group concentration is less 
than 1.4 mmol/g, it becomes easy to produce tuck nature and the another side 
aforementione J urethane group concentration exceeds 3.6 mmol/g, although ultraviolet-rays 
hardenability as well as the case where molecular weight is less than 1000 etc. becomes good, 
the inclination which becomes hard too much will arise. 

[0047] Next, the reactant diluent which has (B) polymerization nature double bond used as a raw 
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material of the ultraviolet curing mold elasticity potting constituent concerning this invention is 
explained. 

[0048] Although it is one of the purposes of use to perform viscosity control of a non-hardened 
potting constituent, as for the reactant diluent which has these double bonds, what does not 
have a bad influence on the reactivity of the hardened material of a potting constituent, 
weatherability, chemical resistance, and many other properties is desirable. 
[0049] A thing setter known than before can be used as a reactant diluent which has said 
polymerization nature double bond, and the compound of the structure which the acrylic acid 
(meta) combined with the compound which contains the amino group, a hydroxy! group, an alkoxy 
group, etc., for example at the esterification reaction and the amidation reaction as these 
compounds etc . is mentioned. These compounds are divided into the thing of monofunctional, 
two organic functions, and many organic functions. 

[0050] As an example of said monofunctional polymerization nature diluent For example, methoxy 
ethylene glyco (meta) acrylate. methoxy polyethylene-glycol (meta) acrylate. Nonylphenoxyethyl 
(meta) acrylate . 3-chloro-2-hydroxypropyl (meta) acrylate, Phenoxy ethyl (meta) acrylate. 
phenoxy polyei hylene-glycol (meta) acrylate, Methoxy polyethylene (meta) acrylate, butoxy 
polyethylene-glycol (meta) acrylate. Alkyl (meta) acrylate, cyclohexyl (meta) acrylate, 
Tetrahydrofurf jryl (meta) acrylate, isobornyl (meta) acrylate. Benzyl (meta) acrylate, 2- 
hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, 2-ethylhexyl (meta) acrylate. 
Cyclohexyl (meta) acrylate, dicyclopentadiene (meta) acrylate, 2-hydroxy-3~phenoxy propyl 
(meta) acrylate i, a 2-(meta) aery loy I oxyethyl-2-hydroxy ethyl phthalic acid, 3-acryloyloxy glycerol 
monochrome (meta) acrylate, 2-hydroxy butyl (meta) acrylate, A 2-hydroxy-1-{meta) acryloxy- 
3-(meta) acryl :>xy propane, Polypropylene-glycol monochrome (meta) acrylate, polyethylene- 
glycol monochrome (meta) acrylate, Pori epsilon-caprolactone monochrome (meta) acrylate, 
dialkyl aminoethyl (meta) acrylate, Glycidyl (meta) acrylate. monochrome [2-(meta) 
acryloyloxyeth/l] acid phosphate, TORIFURORO ethyl (meta) acrylate. 2, 2 and 3, and 3-tetra- 
FURORO prop A (meta) acrylate, 2. 2. 3, 4, 4, and 4-hexa FURORO butyl (meta) acrylate, 
Perphloro octvl ethyl (meta) acrylate, JISHIKURO pentenyl oxy-alkyl (meta) acrylate, 
JISHIKURO pentenyl (meta) acrylate, tricyclo deca nil (meta) acrylate, Tricyclo DEKANIRU oxy- 
ethyl (meta) acrylate. isobornyl oxy-ethyl (meta) acrylate, morpholine (meta) acrylate, IM-vinyl 
pyrrolidone, N- vinylpyridine, N-vinyl caprolactone. etc. are mentioned- Moreover, it is [0051] as a 
monofunctional polymerization nature diluent besides said compound. 
[Formula 1] 

0 CH, O 



C H , = C H 



[0052] The thi 



1 1 1 JF\ 

-C-O-CHi - C- CH, - O- C "A v O/ 



C H 



hg ( light acrylate made from Kyoeisha Chemistry BA-104), [0053] which come out 
and use the n^opentyl glycol acrylic-acid benzoate expressed as a principal component 
[Formula 2] 

0 O 

1 I 

C ~ O - (C. H « - C - 0 ) **- (C, H « O) m - C. H. 



C 11 



(ffl L 



C H - 



n =s O 



[0054] The etAoxy 
OSAKA ORGANIC 
[Formula 3] 



- S ) 



diethylene-glycol acrylic-acid polymer ester ( bis-coat #1 90D made from 
CHEMICAL INDUSTRY ). [0055] which are come out of and expressed 
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[0056] The te 
OSAKA 
[Formula 4] 



ti ahydrofurfuryl alcohol acrylic-acid polymer ester ( bis-coat #150D made from 
ORGANIC CHEMICAL INDUSTRY ), [0057] which are come out of and expressed 



C H a = C H 



the 



[0058] C2 of 
shows carbon 
Toagosei Chemical 
[Formula 5] 



alkylene phenol of C6 come out of and expressed - C14 (the following which 
lumbers 6-14 — the same) - C4 The acrylic ester ( ARONIKKUSU made from 
Industry TO-1210) of an alkylene oxide addition product, and [0059] 



C H « = C H 



from Toagosei 



(meta) acrylati j 
acrylate, Tetre 
acrylate of trii 
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0 

II 

- c - 



O - ( C . H 



O 

II 

- c - 



O ) 



-CH. S^l) 



0 ~ 5 ) 



0 
I 

-C-O - (C, H • O) 



CH. 
I 



C H 



O 

II 

-C-O-CH, - CH-CH 



0 H 



[0060] It comes out and the acrylic-acid-2-hydroxy-3-phenyloxy propyl ( ARONIKKUSU made 



Chemical Industry M-5710) expressed is mentioned. 



[0061] As an example of the polymerization nature diluent of said two organic functions For 
example, 2 anc 2-dimethy|-3-hydroxypropyl -2, di(meth)acrylate of 2-dimethyl-3-hydroxy 
propionate, Ethylene GURIKORUJI (meta) acrylate, tetra-ethylene GURIKORUJI (meta) acrylate, 
Polyethylene (JiURIKORUJI (meta) acrylate, propylene GURIKORUJI (meta) acrylate, 

GURIKORUJI (meta) acrylate, 1, 4-butane JIORUJI (meta) acrylate, 1, 6-hexane 
JIORUJI (meti) acrylate, 1.6-hexanediol acrylic-acid polymer ester, GURISERINJI (meta) 
acrylate, neopmtyl GURIKORUJI (meta) acrylate. Neopentyl glycol acrylic-acid polymer ester, 
the di(meth)ac|*ylate of hydroxy pivalate neopentyl glycol, The acrylic-acid (meta) addition 

di(meth)acrylate of - (hydroxy ethoxy phenyl) propane, the di(meth)acrylate of 
tricyclodecanejdimethylol, and a 2 and 2 '2, 2'-JI (glycyl oxy-phenyl) propane etc. is mentioned. 
[0062] As an e xample of said polyfunctions! polymerization nature diluent of three or more 
organic functions For example, TORIMECH1 roll pro pantry (meta) acrylate, trimethylol propane 
TORIOKISHI ejjiyl acrylate, Pen TAERISURITORUTOR1 (meta) acrylate, pentaerythritol tetrapod 
Dipentaerythritol hexa (meta) acrylate, tetramethylolmethane TORI (meta) 
methylolmethane TORI (meta) acrylate. tris (acryloxy) isocyanate. The Tori (meta) 
(hydroxyethyl) isocyanurate, the Tori (meta) acrylate of tris (hydroxypropyl) 
isocyanurate, triaryl trimellitic acid, triallyl isocyanurate, etc. are mentioned, 
[0063] The re^ictant diluent which has said polymerization nature double bond may be used 
independently, and may use two or more kinds together. 

[0064] Next, (O) photopolymerization initiator used as a raw material of the ultraviolet curing 
mold elasticity potting constituent concerning this invention is explained. 

[0065] A well- <nown thing can be used for said photopolymerization initiator from the former. As 
said photopolymerization initiator, for example 4-dimethylamino benzoic acid. 4-dimethylamino 
benzoate. A 2 and 2-dimethoxy-2-phenyl acetophenone, acetophenone diethyl ketal, 
ARUKOSHIKI acetophenone, benzophenone, 3, and 3-dimethyl-4-methoxybenzophenone. 
Benzophenonq derivatives, such as 4 and 4-dimethoxy benzophenone, 4, and 4-diamino 
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benzophenone; Benzoylbenzoic acid alkyl, Benzyl derivatives, such as a screw (4-dialkyl 
aminophenyl) ketone, benzyl, and benzyl methyl ketal; A benzoin, Benzoin derivatives, such as 
benzoin isobutyl ether; Benzoin iso-propyl ether, 2-hydroxy-2-methylpropiohenone l 1 -hydroxy 
cyclohexyl phenyl ketone, Methyl benzoyl formate, xanthone. a thioxan ton. a thioxan ton 
derivative, A fluorene, 2 and 4, 6-trimethyl benzoyl diphenyl phosphine oxide, Screw (2 f 6- 
dimethoxybenz :>yl) - 2, 4. and 4-trimethyl pentyl phosphine oxide. The 2-methyl-1-[4- 
(methylthio) phknyl]-2-morpholino propane -1, 2-benzyl-2-dimethylamino -1 -(morpholino 
phenyl)- Butanpne-1 grade is mentioned. 

[0066] In these, a 1 -hydroxy cyclohexyl phenyl ketone [ from the point of excelling in the 
hardenability o1 the hardened potting constituent (a cure rate being early) ], 2, and 2-dimethoxy- 
2-phenyl acetcphenone, 2-hydroxy-2-methylpropiohenone. 2 and 4, 6-trimethyl benzoyl diphenyl 
phosphine oxids, and methyl benzoyl formate are desirable. Said photopolymerization initiator 
may be used ir dependency and may use two or more sorts together. 

[0067] As for the rate of polyurethane acrylate and a reactant diluent, in the ultraviolet curing 
mold elasticity potting constituent which consists of above (A) polyurethane acrylate, a (B) 
reactivity diluent, and a (C) photopolymerization initiator, it is usually desirable to use at 25 - 60 
% of the weight of polyurethane acrylate and 40 - 75% of reactant diluents. 

[0068] If the inclination for many physical properties, such as flexibility and chemical resistance, 
to fall that the rate of said polyurethane acrylate is less than 25 % of the weight arises and the 
rate of the ancther side aforementioned polyurethane acrylate exceeds 60 % of the weight, the 
inclination for viscosity to become high and for handling to become difficult will arise. 
[0069] Moreover, the loadings of said photopolymerization initiator have per [ which consists of 
polyurethane acrylate and a reactant diluent ] ultraviolet-rays hardenability component 100 
weight section and desirable 0.5-10 weight section, and its 0.5 - 5 weight section is more 
desirable. 

[0070] If the ir clination for hardening the loadings of said photopolymerization initiator to 
become being jnder the 0.5 weight section per ultraviolet-rays hardenability component 100 
weight section inadequate arises and the loadings of the another side aforementioned 
photopolymerization initiator exceed 10 weight sections per ultraviolet-rays hardenability 
component 101) weight section, a superfluous photoinitiator will work as a plasticizer, and if a 
hardened mat* rial becomes weak softly or time amount passes, the inclination a photoinitiator 
carries out [ai inclination ] bleed out on the surface of a hardened material will arise. 
[0071] In addition, in order to promote the photopolymerization reaction by the above-mentioned 
photopolymeriiation initiator if needed, thioether system photopolymerization accelerators, such 
as alkylphosprene system photopolymerization accelerators [, such as tertiary amine; triphenyl 
phosphine, ], s jch as triethylamine and triethanoiamine, and p-thiodiglycol, etc. may be added. 
The addition o : these compounds usually has the desirable range per ultraviolet-rays 
hardenability component 100 weight section and of 0.5 - 10 weight section. 
[0072] furthermore, to the ultraviolet curing mold elasticity potting constituent concerning this 
invention Besi ies the component explained above, for example, hydroquinone. the hydroquinone 
monomethyl e :her, Polymerization inhibitor, such as t-butyl hide ROK8SHI toluene, 3, 5-G t~ 
butyl-4-hydro cytoluene, Pentaerythrityl^tetrakis-3-(3, 5-G t-butyl-4~hydroxyphenyl) 
propionate, Oc tadecyl-3-(3. 5-G t-butyl-4-hydroxyphenyl) propionate. Tris (tridecyl) phosphite, 
tetraphenyldip^opyleneglycoldiphosphite. Anti-oxidants, such as triphenyl phosphite, 2-(5- 
methyl-2-hydf oxyphenyl) benzotriazol. 2-(3-t-butyl-5-methyl-2-hydroxyphenyl)-5-chlorobenzo 
triazole, Ultrav iolet ray absorbents, such as 2-(3, 5-G t-amyl-2-hydroxyphenyl) benzotriazol, 2, 
6, 2'. and 6' — hydrolysis inhibitors, such as - tetra-isopropyl diphenyl carbodiimide, — A 
dimethyl phth* late, a diethyl phthalate, dibutyl phtalate, a dioctyl phthalate, Phthalic acid benzyl 
butyl ester, diisodecyl phthalate. dibutyl sebacate. Plasticizers, such as tricresyl phosphate, 
phosphoric-acid diphenyl cresol, and triphenyl phosphate, Slipping agents, such as methylphenyl 
silicone, polyoxyethylene alkyl. Polyoxyethylene alkyl ether, polyoxyethylene alkyl ester. 
Additives, sue i as surfactants, such as a polyoxyethylene-alkyl-phenyl-ether sulfate salt, alkyl 
diphenyl ether disulfon acid chloride, and a polyoxyethylene-alkyl-ether sulfate salt. etc. can be 
used if needec . 
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[0073] In order uo manufacture said ultraviolet curing mold elasticity potting constituent, the 
above-mentionrd (A) polyurethane acrylate, (B) reactivity diluent, and (C) photopolymerization 
initiator are firs ; blended at an above-mentioned rate, and sufficient mixing is performed. From 
the point of workability, the range of 300 - SOOOmPa.s has the desirable viscosity in 25 degrees 
C f and the viscosity of the compound before this hardening usually has the more desirable range 
of 500 - 2000m ^a.s. 

[0074] The approach of carrying out potting of the compound of the above viscosity, for example 
through a quantum bulb as an approach of carrying out potting with a pump is mentioned. 
Specifically, a d spenser is desirable. 

[0075] Moreover, the objects of potting are emblems, such as home electronics, a weak- 
electric^curreni. product, miscellaneous goods, and automatic exterior parts in the car, a mark, a 
seal, a touch svritch, etc., as mentioned above. 

[0076] In addition, although especially the thickness of the paint film in the case of potting is not 
limrted, its 0.5- Omm is usually desirable, and its 0.5-5mm is more desirable. 
[0077] Since the thickness of a paint film of said paint film is too thin in less than 0.5mm, if the 
inclination a blemish becomes easy to attach arises and the thickness of the another side 
aforementionec paint film exceeds 10mm. the inclination for hardenability to fall will arise. 
[0078] In order to stiffen said compound, after carrying out potting of the compound to an 
emblem etc., precure is immediately carried out with a near ultraviolet ray lamp, a low 
ultraviolet-rays fluorescent lamp, or a low pressure mercury lamp, and the last hardening is 
carried out with a high pressure mercury vapor lamp or a metal halide lamp in this back. 
[0079] Thus, he rdening contraction can be prevented by making it harden in two steps, precure 
and the last hardening- Therefore, even if it performs potting to the soft emblem made of resin 
etc.. curvature etc. does not arise. 

[0080] As said near ultraviolet ray lamp, the thing of the dominant wavelength of 352nm and 
outputs 0.2-6W can be used. As said near ultraviolet ray lamp, a chemical lamp (****** 
fluorescent larrp) 4 - 40W grade are mentioned, for example. Moreover, it is also possible to use 
a high pressure mercury vapor lamp, a meta-halide lamp, etc. on the occasion of precure, and if 
it is made to harden slowly in this case under the low quantity of light (5 - 50 mJ/cm2) (namely, 
short-time exposure), it is also possible to prevent hardening contraction. 
[0081] 

[Working ExampleCs) and Comparative Example(s)] Although the example of the ultraviolet curing 
mold elasticity potting constituent concerning this invention is explained hereafter, this invention 
is not limited to the following examples. In addition, the section in an example is the weight 
section. 

[0082] Polytetramethylene ether glycols (number average molecular weight 2000)g [ 1000 ] and 1 
and 3-screw (l-isocyanate-l-methylethyl) benzene 256.6g is taught to a [example 1] reaction 
container, and dibutyltin dilaurate 0.03g is added after a temperature up at 40-50 degrees C, and 
it was made to react for 3 hours, maintaining this mixed liquor at the temperature of 70-80 
degrees C. Ne>t, after cooling said reaction mixture to about 70 degrees C, trimethylol propane 
4.5g was addec and it was made to react at the temperature of 70-80 degrees C again for 3 
hours. In this u ay, having added tertiary butyl HAIDOROKISHI toluene 0.41 g and dibutyltin 
laurate 0.25g to the reaction mixture which has the obtained urethane group, having reacted by 
having been dr >pped further, having 2-hydroxyethyl acrylate 1 18.3 bet it for about 30 minutes, 
and keeping wr enever [ reaction liquid temperature ] at 55-65 degrees C succeedingly, it 
reacted until tr e infrared absorption spectrum of 2250cm-1 which shows an isocyanate radical 
was lost (abou*. 5 hours), and the polyurethane acrylate of number average molecular weight 
2800 was obta ned. 

[0083] This poyurethane acrylate 100 section, the tetrahydrofurfuryl acrylate 90 section, and 
the 1 -hydroxy cyclohexyl phenyl ketone 5.7 section were mixed, and the ultraviolet curing mold 
elasticity potting constituent A (non-hardened elegance) was prepared. 
[0084] Polytetramethylene ether glycol (number average molecular weight 650) 1 13.8g, 
polytetramethylene ether glycols (number average molecular weight 2000)g [ 590 ] and 1, and 3- 
screw (l-isocvanate-1-methylethyl) benzene 265.2g is taught to a [example 2] reaction 
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container, and dibutyltin dilaurate 0.03g is added after a temperature up at 40-50 degrees C f and 
it was made to react for 3 hours, maintaining this mixed liquor at the temperature of 70-80 
degrees C. Next, after cooling this reaction mixture to 70 degrees C. trimethylol propane 10.3g 
was added and t was made to react at the temperature of 70-80 degrees C again for 3 hours. In 
this way, after c ooling the reaction mixture which has the obtained urethane group to about 40 
degrees C, Tertiary butyl HAIDOROK1SHI toluene 0.33g and dibutyltin laurate 0.21 g are added. 
Reacting by furthermore being dropped, 2-hydroxyethyl acrylate 1 18.3 betting it for about 30 
minutes, and keeping whenever [ reaction liquid temperature ] at 55-65 degrees C succeedingly 
It reacted until the infrared absorption spectrum of 2250cm-1 which shows an isocyanate radical 
was lost (about 5 hours), and the polyurethane acrylate of number average molecular weight 
2300 was obtained. 

[0085] This polyurethane acrylate 100 section, the tetrahydrofurfuryl acrylate 90 section, and 
the 1 -hydroxy :yclohexyl phenyl ketone 5.7 section were mixed, and the ultraviolet curing mold 
elasticity pottirg constituent B (non-hardened elegance) was prepared. 
[0086] Polytetramethylene ether glycol (number average molecular weight 650) 217.8g, 
polytetramethy ene ether glycols (number average molecular weight 2000)g [ 220 ] and 1 f and 3- 
screw (1-isocy inate-1-methylethyl) benzene 284.7g is taught to a [example 3] reaction 
container, and Jibutyltin dilaurate 0.02g is added after a temperature up at 40-50 degrees C, and 
it was made to react for 30 minutes, maintaining this mixed liquor at the temperature of 70-80 
degrees c. Next, after cooling said reaction mixture to 70 degrees C, trimethylol propane 19.7g 
was added and it was made to react at the temperature of 70-80 degrees C again for 3 hours. In 
this way, after cooling the reaction mixture which has the obtained urethane group to about 40 
degrees C, Terriary butyl HAIDOROKISH1 toluene 0.26g and dibutyltin laurate 0.1 5g are added. 
Reacting by be ng dropped 2-hydroxyethyl acrylate 1 1 8.3 betting it for about 30 minutes, and 
keeping whenever [ reaction liquid temperature ] at 55-65 degrees C succeedingly It reacted 
until the infrarod absorption spectrum of 2250cm- 1 which shows an isocyanate radical was lost 



(about 5 hours 
obtained. 
[0087] This po 
the 1 -hydroxy 



, and the polyurethane acrylate of number average molecular weight 1900 was 



yurethane acrylate 100 section, the tetrahydrofurfuryl acrylate 85 section, and 
cyclohexyl phenyl ketone 5.7 section were mixed, and the ultraviolet curing mold 
elasticity potti lg constituent C (non-hardened elegance) was prepared. 
[0088] Polyurethane acrylate obtained in the [example 4] example 3 The 28.5 sections, light 
acrylate BA-1(p4 The 11.5 sections, bis-coat #190D The 8.5 sections. ARONIKKUSU TO-1210 
The 43.0 sections, ARONIKKUSU M-5710 The 8.5 sections, 1-hydroxy cyclohexyl phenyl ketone 
The 2.0 sectio is were mixed and the ultraviolet curing mold elasticity potting constituent D 
(non-hardenec elegance) was prepared. 

[0089] Polytet'amethylene ether glycols (number average molecular weight 650)g [ 195 ] and 1 
and 3-screw ( -isocyanate-1-methylethyl) benzene 207. 7g is taught to a [example 5] reaction 
container, and dibutyltin dilaurate 0.02g is added after a temperature up at 40-50 degrees C, and 
it was made tc react for 30 minutes, maintaining this mixed liquor at the temperature of 70-80 
degrees C. Ne ct, said reaction mixture was cooled to 70 degrees C, and it added trimethylol 
propane 1 7.9g, and was made to react at the temperature of 70-80 degrees C again for 3 hours. 
In this way, afi er cooling the reaction mixture which has the obtained urethane group to about 40 
degrees C. Te tiary butyl HAIDOROKISHI toluene 0.1 5g and dibutyltin laurate 0.08g are added 
Reacting by furthermore being dropped, 2-hydroxyethyl acrylate 82.8 betting it for about 30 
minutes, and keeping whenever [ reaction liquid temperature ] at 55-65 degrees C succeedingly 
It reacted unt(l the infrared absorption spectrum of 2250cm-1 which shows an isocyanate radical 
was lost (aboit 5 hours), and the polyurethane acrylate of number average molecular weight 
1 600 was obtc ined. 

[0090] This p< lyurethane acrylate 100 section, the tetrahydrofurfuryl acrylate 90 section, and 
the 1-hydroxy cyclohexyl phenyl ketone 5.7 section were mixed, and the ultraviolet curing mold 
elasticity pott ng constituent E (non-hardened elegance) was prepared. 

[0091] Polytel ramethylene ether glycols (number average molecular weight 650)g [ 195 ] and 1 
and 3-screw (1-isocyanate-l-methylethyl) benzene 317.7g is taught to a [example 6] reaction 
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container, and dibutyltin dilaurate 0.04g is added after a temperature up at 40-50 degrees C f and 
it was made to react for 30 minutes, maintaining this mixed liquor at the temperature of 70-80 
degrees C. Next, after cooling said reaction mixture to 70 degrees C, trimethylol propane 17.9g 
was added and it was made to react at the temperature of 70-80 degrees C again for 3 hours. In 
this way, after pooling the reaction mixture which has the obtained urethane group to about 40 
degrees C, TeHary butyl HA1DOROKISW toluene 0.21 g and dibutyltin laurate 0.1 2g are added. 
Reacting by furthermore being dropped, 2-hydroxyethyl acrylate 189.3 betting it for about 30 
minutes, and keeping whenever [ reaction liquid temperature ] at 55-65 degrees C succeedingly 
It reacted until the infrared absorption spectrum of 2250cm-1 which shows an isocyanate radical 
was lost (about 5 hours), and the polyurethane acrylate of number average molecular weight 
1030 was obtained. 

[0092] This pol /urethane acrylate 100 section, the tetrahydrofurfuryl acrylate 70 section, and 
the 1 -hydroxy cyclohexyl phenyl ketone 5.7 section were mixed, and the ultraviolet curing mold 
elasticity potting constituent F (non-hardened elegance) was prepared. 
[0093] Polytetf amethylene ether glycol (number average molecular weight 650) 217.8g. 
polytetramethylene ether glycols (number average molecular weight 2000)g [ 220 ] and 2, and 4- 
tolylene diisocyanate (coronate T-100 made from Japanese Polyurethane Industrial ) 202.9g and 
0,04g of benzoyl chlorides are taught to a [example 7] reaction container, and dibutyltin dilaurate 
0.01 g is added after a temperature up at 40-50 degrees C, and it was made to react for 30 
minutes, maintaining this mixed liquor at the temperature of 60-75 degrees C. Next, after cooling 
said reaction mixture to 70 degrees C f trimethylol propane 19.7g was added and it was made to 
react at the temperature of 70-80 degrees C for 3 hours. In this way, after cooling the reaction 
mixture which las the obtained urethane group to about 40 degrees C, Tertiary butyl 
HAIDOROKISr- 1 toluene 0.23g and dibutyltin laurate 0.1 5g are added. Reacting by furthermore 
being dropped. 2-hydroxyethyl acrylate 1 18.3 betting it for about 30 minutes, and keeping 
whenever [ rea ction liquid temperature ] at 55~65 degrees C succeedingly It reacted until the 
infrared absorp tion spectrum of 2250cm-1 which shows an isocyanate radical was lost (about 5 
hours), and th€ polyurethane acrylate of number average molecular weight 1750 was obtained. 
[0094] This poyurethane acrylate 100 section, the tetrahydrofurfuryl acrylate 85 section, the 1- 
hydroxy cyclers exyl phenyl ketone 2.8 section, and the methyl benzoyl formate 2.8 section were 
mixed, and the ultraviolet curing mold elasticity potting constituent G (non-hardened elegance) 
was prepared. 

[0095] The polyurethane acrylate 100 section of the [example 8] example 3, the 
tetrahydrofurfuryl acrylate 85 section, the 1 -hydroxy cyclohexyl phenyl ketone 2.8 section, and 
the methyl ber zoyl formate 2.8 section were mixed, and the ultraviolet curing mold elasticity 
potting constituent H (non-hardened elegance) was prepared. 

[0096] They ar e polytetramethylene ether glycol (number average molecular weight 650) 2l7-8g, 
polytetramethylene ether glycol (number average molecular weight 2000) 220g, and 3-isocyanate 
methyl to a [example 9] reaction container. - 3. 5, and 5-trimethyl cyclohexyl isocyanate 258.9g 
is taught, and iibutyltin dilaurate 0.02g is added after a temperature up at 40-50 degrees C. and 
it was made tc react for 30 minutes, maintaining this mixed liquor at the temperature of 70-80 
degrees C. He ct, after cooling this reaction mixture to 70 degrees C, trimethylol propane 19.7g 
was added anc it was made to react at the temperature of 70-80 degrees C again for 3 hours, in 
this way, after cooling the reaction mixture which has the obtained urethane group to about 40 
degrees C, Teitiary butyl HAIDOROKISHI toluene 0.25g and dibutyltin laurate 0.1 5g are added. 
Reacting by furthermore being dropped. 2-hydroxyethyl acrylate 1 18.3 betting it for about 30 
minutes, and kjeeping whenever [ reaction liquid temperature ] at 55-65 degrees C succeedingly 

the infrared absorption spectrum of 2250cm-1 which shows an isocyanate radical 
was lost (aboujt 5 hours), and the polyurethane acrylate of number average molecular weight 
1850 was obtained. 

[0097] This pclyurethane acrylate 100 section, the tetrahydrofurfuryl acrylate 85 section, the 1- 
hydroxy cyclohexyl phenyl ketone 2.8 section, and the methyl benzoyl formate 2.8 section were 
mixed, and the ultraviolet curing mold elasticity potting constituent I (non-hardened elegance) 
was prepared. 
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[0098] Polytetr imethylene ether glycol (number average molecular weight 650) 217.8g, 
polytetramethytene ether glycols (number average molecular weight 2000)g [ 220 ] and 4, and 4'- 
methylenebis (cyclohexyl isocyanate) 305.7g is taught to a [example 10] reaction container, and 
dibutyltin dilaurite 0.02g is added after a temperature up at 40-50 degrees C, and it was made 
to react for 30 -ninutes, maintaining this mixed liquor at the temperature of 70-80 degrees C. 
Next after cooing said reaction mixture to 70 degrees C, trimethylol propane 19.7g was added 
and it was mado to react at the temperature of 70-80 degrees C again for 3 hours. In this way, 
after cooling th is reaction mixture which has the obtained urethane group to about 40 degrees C. 
Tertiary butyl hAIDOROKISHI toluene 0.26g and dibutyltin laurate 0.1 6g are added. Reacting by 
furthermore beiig dropped, 2-hydroxyethyl acrylate 1 18.3 betting it for about 30 minutes, and 
keeping whenever [ reaction liquid temperature ] at 55-65 degrees C succeedingly It reacted 
until the infrared absorption spectrum of 2250cm-1 which shows an isocyanate radical was lost 
(about 5 hours) and the polyurethane acrylate of number average molecular weight 1950 was 
obtained. 

[0099] This polyurethane acrylate 100 section, the tetrahydrofurfuryl acrylate 85 section, the 1- 
hydroxy cyclohoxyl phenyl ketone 2.8 section, and the methyl benzoyl formate 2.8 section were 
mixed, and the jltraviolet curing mold elasticity potting constituent J (non-hardened elegance) 
was prepared. 

[0100] Polytetr ^methylene ether glycols (number average molecular weight 2000)g [ 1200 ] and 1 
and 3-screw (1 -isocyanate-1-methylethyl) benzene 244.4g is taught to the [example 1 of 
comparison] reaction container, and dibutyltin dilaurate 0.03g is added after a temperature up at 
40-50 degrees 3, and it was made to react for 3 hours, maintaining this mixed liquor at the 
temperature of 70-80 degrees C. In this way, it was made to react for about 5 hours, adding 
tertiary butyl HAIDOROKISHI toluene 0.4g and dibutyltin laurate 0.26g, reacting by being dropped 
further, 2-hydroxyethyl acrylate 81.2 betting it for about 30 minutes, and keeping whenever 
[ reaction liquid temperature ] at 55-65 degrees C succeedingly, after cooling the reaction 
mixture which \r as the obtained urethane group to about 40 degrees C. Next, having added ethyl 
alcohol 4.69g tc said reaction mixture, and keeping reaction mixture at 55-65 degrees C after 
that, it reacted until the infrared absorption spectrum of 2250cm-1 which shows an isocyanate 
radical was lost (about 2 hours), and the polyurethane acrylate of number average molecular 
weight 4050 wa 5 obtained. 

[0101] This polyurethane acrylate 100 section, the tetrahydrofurfuryl acrylate 90 section, and 
the 1 -hydroxy fcyclohexyl phenyl ketone 5.7 section were mixed, and the ultraviolet curing mold 
elasticity pottink constituent K (non-hardened elegance) was prepared. 

[0102] Polytetr ^methylene ether glycols (number average molecular weight 650)g [ 195 ] and 1 
and 3-screw (1 -isocyanate-1-methylethyl) benzene 488.8g is taught to the [example 2 of 
comparison] reaction container, and dibutyltin dilaurate 0.02g is added after a temperature up at 
40-50 degrees 2, and it was made to react for 30 minutes, maintaining this mixed liquor at the 
temperature of 70-80 degrees C. Next, after cooling said reaction mixture to about 70 degrees 
C, trimethylol p -opane 44.7g was added and it was made to react at the temperature of 70-80 
degrees C again for 3 hours. In this way, after cooling the reaction mixture which has the 
obtained urethane group to 40 degrees C, Tertiary butyl HAIDOROKISHI toluene 0.3g and 
dibutyltin laurate 0.2g are added. Reacting by furthermore being dropped, 2-hydroxyethyl 
acrylate 284 betting it for about 30 minutes, and keeping whenever [ reaction liquid 
temperature ] at 55-65 degrees C succeedingly It reacted until the infrared absorption spectrum 
of 2250cnrM which shows an isocyanate radical was lost (about 5 hours), and the polyurethane 
acrylate of number average molecular weight 1050 was obtained. 

[0103] This polyurethane acrylate 100 section, the tetrahydrofurfuryl acrylate 80 section, and 
the 1 -hydroxy oyclohexyl phenyl ketone 5.4 section were mixed, and the ultraviolet curing mold 
elasticity pottinjg constituent L (non-hardened elegance) was prepared. 

[0104] After tho approach explained below about the viscosity of the non-hardened ultraviolet 
curing mold elasticity potting constituent prepared in the <evaluation approach> above- 
mentioned example and the example of a comparison estimated, it was made to harden by the 
following approach, hardenability was evaluated, and the approach further explained below about 
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the property of the ultraviolet curing mold elasticity potting constituent after hardening 
estimated. 

[0105] (1) viscosity: — Shibaura system Co., Ltd. — It measured at 25 degrees C with B mold 
rotational viscc meter of make. 

[0106] (2) Hare enability : carry out potting of constituent A-F prepared according to the above- 
mentioned example so that it may become 2mm in thickness on a glass plate, and use the high 
pressure mercury vapor lamp of output 80 W/cm, and it is ultraviolet-rays on~the-strength 190 
mW/cm2. The amount of UV irradiation energy (mJ/cm2) until a front face and the interior fully 
harden was made into measured value. 

[0107] (3) Trarsparency : viewing estimated the appearance, what judged what was judged to be 
transparent to be a little opaque was made into ** using the test piece which measured the 
above-mentior ed hardenability, and what was judged to be opaque was made into x. 
[0108] (4) Ben ling nature : PET film with a thickness of 50 micrometers (polyethylene 
terephthalate) 3 otting of the ultraviolet curing mold elasticity potting constituent which is not 
hardened [ whi :h relates to an example and the example of a comparison so that thickness may 
be set to 2mm to the pressure sensitive adhesive sheet which coated white weatherability ink ] 
is carried out. The high pressure mercury vapor lamp of output 80 W/cm is used for the PET film 
by which potting was carried out after an exposure for 2 minutes by near ultraviolet ray lamp (it 
is hereafter described as chemical lamp) 20W. Ultraviolet-rays on-the~strength 190 mW/cm2 
The PET film vrith which it irradiated (amount of UV irradiation energy 860 mJ/cm2), and the 
hardened ultraviolet curing mold elasticity potting constituent was formed was obtained until a 
front face and the interior fully hardened, next, it changed into the condition of having bent 180 
degrees of these PET films at the outside chip box, bending nature was evaluated, and crack ** 
was made into x when what is not a crack was bent at O and 180 degrees, even if bent at 180 
degrees. 

[0109] (5) Deg ee of hardness : the thickness produced by the following approach measured the 
degree of hard less for the hardened material which is 7mm according to a two-sheet pile and 
JISK6301. 

[01 10] The production approach of a hardened material: After measuring a constituent so that it 
polyethylene container with 7mm in thickness, and irradiating for 2 minutes by 
20W, a high pressure mercury vapor lamp with an output of 80W [/cm ] is used. 
Ultraviolet-rays on-the-strength 190 mW/cm2 Ultraviolet rays are irradiated for about 6 
seconds on tho front face (the amount of UV-irradiation energy: 1290 mJ/cm2). The obtained 
hardened material was picked out from the polyethylene container, and more nearly further than 
the rear face cf said hardened material, ultraviolet rays were irradiated for about 4 seconds (the 
amount of UV- irradiation energy: 860 mj/cm2), and it carried out to the determination of 
hardness. 

[0111] (6) The Tnal resistance : (4) after carrying out potting to a glass plate by the thickness of 
2mm After holding the paint film stiffened on the same conditions as evaluation of bending 
nature on 80-c egree C conditions for 72 hours, natural neglect was carried out for 1 hour, the 
appearance, the adhesion, and the dimensional change of a paint film were observed, that 
changeless was made "with no abnormalities", and what change was accepted in was made into 
x. 

[01 12] (7) Wat 5r resisting property : (6) After being immersed in 25-degree C tap water for 240 
hours, natural leglect of the paint film produced on the same conditions as heat-resistant 
evaluation was carried out for 1 hour, the appearance of a paint film was observed, what was 
judged to have no change was made "with no abnormalities", and what change was accepted in 
was made into x. 

[01 13] (8) Res stance to moist heat : (6) After setting the paint film produced on the same 
conditions as I ieat-resistant evaluation under 60 degrees C and the condition of 97% of relative 
humidity for 1 ( 8 hours, natural neglect was carried out for 1 hour, the appearance of a paint film 
was observed, what was judged to have no change was made "with no abnormalities", and what 
change was accepted in was made into x. 

[01 14] (9) Warn water-proof nature : (6) After being immersed in 40-degree-C warm water for 



may become a 
chemical lamp 
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24 hours, natural neglect of the paint film produced on the same conditions as heat-resistant 
evaluation was carried out for 1 hour, the appearance of a paint film was observed, what was 
judged to have r o change was made "with no abnormalities", and what change was accepted in 
was made into x. 

[01 15] (10) Detorgent-proof nature : (6) It is the household detergent (mama lemon) of ordinary 
temperature about the paint film produced on the same conditions as heat-resistant evaluation- 
Two drops were dropped, the detergent was flushed with water after 24-hour neglect the 
appearance of a paint film was observed after wiping away water, what was judged to have no 
change was made "with no abnormalities", and what change was accepted in was made into x. 
[01 1 6] (1 1) Cold energy cycle : (4) Repeat the cold energy cycle by the temperature conditions 
of (a 80 degree-Cx4 hours -> 25-degree-Cx1 hour -> -20-degree-Cx4 hours -> 25-degree-Cx 
1 hour) to the paint film produced on the same conditions as bending nature 10 times, and it is 
performed to it. The appearance of a subsequent paint film was observed, and adhesion was 
measured, what was judged to have no change was made "with no abnormalities", and what 
change was acc epted in was made into x. 

[01 17] (12) Wei therability : (6) The paint film produced on the same conditions as heat-resistant 
evaluation is ptt into a sunshine weather meter weather meter (black panel 62**3 degrees C, 

and the color difference after 200-hour progress is measured with a 
i.aiioMuoo.1*.. ... Jthod, and is shown as deltaE. 
[01 18] The number average molecular weight of the urethane acrylate of the potting constituent 
(K-L) which was prepared in the case of the ultraviolet curing mold elasticity potting constituent 
(A- J) which was prepared in the case of the Evaluation result> examples 1-10, and the 
examples 1-2 <f a comparison, the number of functional groups, urethane group concentration, 
and the above- mentioned measurement result of each property are shown in the following Table 
1 and 2. 
[0119] 
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[0121] Although ultraviolet curing mold elasticity potting constituent A-F concerning the 
example shown in the above-mentioned table 1 changes the number of functional groups with 
2.06-2.31, marjy properties which the degree of hardness could also be changed with 53-78, and 
in Table 1 according to change of said number of functional groups are good also 
the ultraviolet curing mold elasticity potting constituent concerning an example 



excels [ harde led material ] in ******** softly (JIS-A:50-80), and it can adjust the softness 
easily, its cure rate is quick, is transparent has flexibility, and is excellent in many properties, 
such as thermal resistance, a water resisting property, resistance to moist heat, warm water- 
proof nature, c etergent-proof nature, and a cold energy cycle. 

[0122] Since tie potting constituent K applied to the example of a comparison shown in the 
above-mentioned table 2 on the other hand has the number of functional groups too as small as 
1.86, it is infer or to hardenability and its properties, such as a water resisting property, are not 
good, either. K oreover, since the potting constituent L concerning the example of a comparison 
has the numbe r of functional groups too as large as 2.53, its degree of hardness of a hardened 
material was t:>o large, bent it, and was inferior to a sex in it, and change has produced it in the 
in the cold energy cycle etc. 

er, ultraviolet curing mold elasticity potting constituent G-J concerning the 
i in the above-mentioned table 2 mixes the polyurethane acrylate 100 section 



paint film also 
[0123] Moreov 
example show 



which the diis >cyanate component was changed and compounded, and also manufactured 
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polyurethane acrylate on the same conditions as an example 3. and was obtained, the 
tetrahydrofurfi ryl acrylate 85 section, the 1 -hydroxy cyclohexyl phenyl ketone 2.8 section, and 
the methyl benzoyl formate 2.8 section, prepares an ultraviolet curing mold elasticity potting 
constituent and is also performing weatherproof measurement in this case. 
[0124] Also in this case, ultraviolet curing mold elasticity potting constituent G-H concerning an 
example excels [ hardened material ] in ******** softly (JIS-A:50-80). and it can adjust that 
softness easily its cure rate is quick, is transparent, has flexibility, and is excellent in many 
properties, such as thermal resistance, a water resisting property, resistance to moist heat, 
warm water-proof nature, detergent-proof nature, a cold energy cycle, and weatherability. 
However, abou : the ultraviolet curing mold elasticity potting constituent G, since 2 and 4- 
tolylene diisocyanate is used, weatherability is falling a little. 
[0125] 

[Effect of the Invention] If it is in the ultraviolet curing mold elasticity potting constituent (1) 
concerning thu invention (A) Since the polyurethane acrylate which has the number of average 
functional groups in a molecule (f) in the range of 2.0< f<=2.5. the reactant diluent which has (B) 
polymerization nature double bond, and (C) photopolymerization initiator are made to come to 
react It is soft, and excels in feel nature, and the softness can be adjusted easily. A cure rate is 
quick, it is transparent, there is flexibility, and the ultraviolet curing mold elasticity potting 
constituent excellent in many properties, such as thermal resistance, a water resisting property, 
resistance to moist heat, warm water-proof nature, detergent-proof nature, a cold energy cycle, 
and weatherab lity. can be offered. 

[0126] Moreover, if it is in the ultraviolet curing mold elasticity potting constituent (2) concerning 
this invention, since degrees of hardness (JIS-A) are 50-80 in the ultraviolet curing mold 
elasticity potting constituent of the above-mentioned (1) publication, the softness of a hardened 
material besides the effectiveness of the above-mentioned (1) publication is adjusted 
moderately, an I can offer the ultraviolet curing mold elasticity potting constituent excellent in 
especially the feel etc. 

[0127] Moreover, if it is in the ultraviolet curing mold elasticity potting constituent (3) concerning 
this invention Ii an ultraviolet curing mold elasticity potting constituent the above (1) or given in 
(2). since urethane group concentration is 1.4 - 3.6 mmol/g The viscosity of said potting 
constituent belore hardening besides the effectiveness of the above-mentioned (1) publication 
can serve as a suitable value, a thick film can be easily formed in the case of potting, and said 
hardened potting constituent can also maintain 50-80 for a degree of hardness (J1S-A). 
[0128] Moreovor. if it is in the ultraviolet curing mold elasticity potting constituent (4) concerning 
this invention h an ultraviolet curing mold elasticity potting constituent given [ above- 
mentioned ] in (1) - (3) Since polyurethane acrylate has a ether group in a molecule and the 
polyether polye I and molecular weight the molecular weight of whose is 200-4000 use low- 
molecular-weight polyol of 62-200 as a raw material Properties, such as the degree of hardness, 
can be easily adjusted by adjusting the amount of said two sorts besides the effectiveness of the 
above-mentioned (1) publication of polyols. 

[0129] Moreover, if it is in the ultraviolet curing mold elasticity potting constituent (5) concerning 
this invention In an ultraviolet curing mold elasticity potting constituent given [ above- 
mentioned ] in [1) - (4) Since it comes to blend per [ which becomes 25 - 60 % of the weight of 
polyurethane a orylate from 40 - 75% of reactant diluents which have a polymerization nature 
double bond ] i Itraviolet-rays hardenability component 100 weight section, the 
photopolymerization initiator 0.5-10 weight sections A cure rate besides the effectiveness of 
the above-mentioned (1) publication is more quick, and said potting constituent which is 
excellent with various properties can be offered. 

[0130] Moreover, if it is in the manufacture approach of the ultraviolet curing mold elasticity 
potting constituent concerning this invention (A) Polyurethane acrylate which has the number of 
average functional groups in a molecule (f) in the range of 2.0< N<=2.5, (B) The viscosity in 25 
degrees C containing the reactant diluent and (C) photopolymerization initiator which have a 
polymerization lature double bond the non-hardened potting constituent of 300 - 5000mPa.s 
Near ultraviolet ray lamp, Since precure is carried out with a low ultraviolet-rays fluorescent 
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warm water— prqof 
manufactured. 



pressure mercury lamp and the last hardening is carried out with a high pressure 
lamp or a metal halide lamp after that There is little hardening contraction and it 
W°* softly (JIS-A:50-80). A cure rate is quick, it is transparent, there is flexibility, 
et curing mold elasticity potting constituent which is excellent in many 
as thermal resistance, a water resisting property, resistance to moist heat 
nature, detergent-proof nature, a cold energy cycle, and weatherability. can be 
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(A) #**0>¥i9MS 

(b) ras^airaeirrcfis 



0 — 5OO OmP a. 3 (OZEWittfvT- 



3 O 
[O O 1 6] 

¥ttjfe§s# (f) #2. o<f^2. 5^>anrcft« 

'J^u* >7 5"J u- Hcoi^TKWr* 
[00 1 ?] (A) tf'J^U?>7 

[0 0 18] WSM^J^U*^* 'J U- hOSHgfCffl 

4 o o o<M*yx— t-jMJU*-— »fiA<6 2-2 
oo<o«^Ji7K»;^-— ^Uixf^f'JtHk 

*->r;u^>. uirua. tfu^u* 
[001 9] litter ijx— 2 



o o£|g*_£cfc 



10 



20 



30 



40 



«8lpj3b^i:* B ^fc^fliSftt (O £2 o<r 

^2. stzm&T&t-toK* 3fflia-tfl)a?rE«»^*^ 

[0020] *ffi*'Ji- t^u^m*— 

wstf'jx— T-iutf'J*— juo^ftrnt u 

— ^, ?DtfU>m-f Ffcx^u>a-*1f-f K<D* 
f H5tFP77>i?n^u>tWKt 

ufc, oH**2ffliai*r*Tjua— ju*l*5*<d£T 
[0021] ztL€,*»Jx— r-^g^-— ;u<o»TTKfi(c 
SMb*tttsa> tpeg 6ooj, tpeg 100 

OJ . rp EG 2 00 0J $^(fbtl, ©^'J^D 

t a i/vy^-^i:LT. «ictf=#3Kff<b**tJia> 
rpPGvtHI/ ioooj. rp PGvt-^ 2 
0 0 0J , rpPGvt-^ 3OO0J . Aiffi^asa 
o> rx?-t?y — ;u 1 020J . rx^-by— ;u 20 
20j. rx>?-b/— ;u 3 o 2 oj 9?*<yif "btt, ® 
tK'Jt h9>^-U>x— ^yuyja— JUi: LT. ^|^(# 
«±«4k^aa*0) TPTG 650J. rpTG 85 
0J . rp TG 1 0 0 0J. rpTG 2 000J . 
rp T G 40 0 0J #*<SHf£*U 8)^Di:l/^ 

=#msik^ttS0) TED-2 8J . te*^as(?) rx 
^-trx— ju 5 1 oj mtfmtf fett. ©fh7t kp^ 
7><b^pt'i/>tw Ko)^i*tir, #ij^r±' 
^±^<b^a»o rppTGioooj , rp p TG 

20OOJ, TppTG 400 0J, B*;*68g4±»0> 
tZL—ll — Z? DCB-1 IOOJ , rj.--fe— ^ D 
CB-1 8 0 0J *36<*lf ^tt, ©fh7tKD77> 

«§ttSl(7> r^_--iz-^ dc- 1 1 ooj , ro-x-t— 

^ DC- 1 8 OOJ ^^!f^*V. ffit*X7i/-^ 

HS(D Tzlx^-— ;u DA-4 0 0J . fj.-^-~;u 

DA- 7 OOJ ^*<^If«b+l^ ®t^7iy-M(?)? 
pfl/^W K#^0<*i:LX. «x.tfB*5ftKaaj 
r^.-^-— ;u DB-4 00J ^/»<^lf ^tv^o 

[0022] cti&a>*Tf*. h5>^i^>x— 
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ttiz«*.*^4-f ct*<-c**iS* 

— J[,<DW1$ft¥miZ2 5 O — 4 O O OA<tft U<, 5 0 
0-2 0 0 0<D^O>4 c S6K»*Lt^ 
[0 0 2 3] mjJUfc»^*^6 2-2 OOtf>{£»^* 

j^f(Dy«;zi— jmh : cry-fey MJ> 

So 

[ O o 2 4 ] huI Zft l J iXfil/* 'J 5f— JUDMteGI <t L 
/If l/>?U3Hk ^^-^<>^;u^ 



fSx^uv^fy 

1. 5 ~- 



3— A^tt-yj 



*v£ ?K U xx ^UtK y ^ *><^ ff ■=> ti & o 

U -tr/^>M^«— «SK. Iff 



[0 0 2 5] huE^U 



3— ^U. 1 

3j--*>^/u^y 

1 . 4 — C 



[0026] snsa^VJcx^uTs Ktfu*— /ucosi* 
ffl it. l£ ±ffi u fclUffi^'J x ^f;i/# 'J 



[0027] fflieTKu^— S/Ku^-;u^s{*« 
i, 4-v7P^>*/t-)k 



So 

[0 0 2 8] HHsS^'J t KD*v7^>tltlt, 0? 
*HW*5;x>. ^vX>t7^'JJU7$K?i?ft 

[0 O 2 9] HiiffiTK'JOU* frtte* 1 ^ 

O O — 5 0 O OCOtKUX— Tjlstf 1 )*— jftSSTK'JX 

ji>mt. ^t§ta*^vv7^-h^ (nco 

/OH) (D*;uhtAM*2S. #£L<l±0. 9JiJLTT'S 

[oo3o] ctib^'Jt- in^. ^atsffltsct 

[0 0 3 1] 3rfc. CtV^CD^)!)^^ ^U^^T^U 

20 200-400 oo^^KMx— t-jutK^^ - — U 

6 2-2 0OCOft^*^'J^— ;U*<»^LC>o 
[0 0 3 2] ItTRsHUX— t;U*'J^-— JKD»*-Ut^» 

[O O 3 3] PSE^y <Jls*>Tir y h<7)Sig|^S 
«^Vv7^h. K»tt^-r Vv7t-K, 5?§fli 

ia±<7?^y< vv7^-h (isiT. mic^y<v>7^ 
— h^ffi-T) W4<flStf&*i4o 
[0 0 3 4] ffi«BJ|IB*^-r V>7*— hfcLTfl. « 
40 Ttlf K'J >^U>i^-< 7i>7*— f h7^fb>> 
^ 7v7^- h. ^>fU>vWv7^- ^ 
v*>7*— h. i. 2-?neu>y 
^ Vv7^- 1. Z-^fU>v-fVv7*-h, 
2 3-v>fV->7*— ^U>v^Vv7^- 

1. 3-^fl/>v<Vv7^-h. 2. 4, 4- 
XI* 2. Z, 4- MJ >^^*-th^^U>S?-f V*>7 
h. 2. V->7*— h>f^^m- K 

[0 0 3 5] BffEBBaiKv^y •>7*-htUTl*. <W 
50 itlfl. 3-->^ a^^^V^-f y->7»— 1. 4 



200 5* 4£ 63 208§35# AGC«§ 



NO. 30 9 2 P. 6 



- K 1. 3 - 



, 4-: 



— K 1 . 5 - 



3. 5, 5 - h 'J > f^v? D^^yM V'>7^- 
K 4. 4' -*?-U>t:* (y^n^yMVy? 



-2. 6-->^n«^^>^-f 

[oo3 6] mrsjS'SJiiB&fcs^-f y^r*-htLx 

3-*.U<(*1. 4-+yb>yWy 10 
CD. -^Vv7* 

1 — fvy7^- I — 1 ->^;l/X^ 

[0037] ffi£^§fe^-< Vv/7*-h£L-CI*, «U 

K 4. 4' -i/7iz^y-f V->7* 
-^-^^ U>^< Vv7^- K 4, 4' 

x ^ y ->7*- K. 2, 4-x(i 
2. 6- MJ Vv7*- K 4, 4' - HU-f 20 

v>ix-r V->7T*— K 4. 4' -v7i^H-f^ 

[0 0 3 8] daSTKU-f vy7^- ht LTIi* ffl*fi 
h'J^x-;U>^ >-4 f 4' . 4' ' -m;>tv->7 
5- h'J-f Vv7*- h^>if>, 

4, 4' -v7xriuv>f;u>^> 

T h^-< Vi>7|*- KSM>#U-f V:>7*-hJ&*«: ; 

U <Vy7 h * Bfi* * *ifc *W ~* 30 

fcf^v K 7D77^-K- ffl&HTs 
v7*— h£:*P*»?>;ft£ 2, 4, 6- 
h 'J -f V y7^- 

Vy7^-hiH*ilfi/>^j3- 

ju. tt*>*-)i>tf r J 1. 6- 

3 1 . 5 >v= 

iP^aeu>^»J =— ;u. ^y-fey:^ 40 
hy >?-p— /i|^q/^ ^<>5x'j7«j h— vn> 
tf h-;u^<o«^*2 o o^<o«#^*#y *-;u<>: 
0)«an<t ; 8J^*"y -fV*>7*— hi$l*<*£JiSELf-# 
5 oooW'jx- ^r;U7HU5r— # 



^ — K 1, 3 
2, 4. 6 - h 
-f Vv7*- K 
-2. 2' —5 



— . h y V— 
yl/^U 3- 

^**>^y 

^— 3, 



CO O 3 9] I 



Ste^-rve/7*-K ara5ii»*y'fvy7*- 

i/7*— h^^U-3. 6. 5- h'J>^iU->C?a^^ 
yMVW-h, 1. 3-XI£l. (-f V 

->7*-h;*^U) a^^>. 1. 3 -fx (i 
— fVv7^-h - 1 -/f^x^JL-) -<>-tf>> "v* 
^fb>^Vy7*- K3f*<»^LU\ Jllfi-fVv. 
7*-h££fflL*:ii^ »&*i*#*T-r >^ffl/S«8 

fil^ * <D -C fc+Lli 1>"T *x<7> * CO ^ fiPffi t Z> t ^T* ^ 
S.lf2-t Ka^rf>x^;UT^ »J U— 2-tKa4 

*>:7ne;u7?'J u— 4-tKo^v^f;i/7^u 
U— K 4-tKP*yy^a^y^7^'JU-h, 

[0042] m?£?KKS^^r ^ »; u- h fcsurtMseffl 
[oo4 3] wie^H'JOu^vr^ u— 

— hi:* (NCO/OH) CD^ftJt^l. 3-3. 5. 
»*L<I±1. 6~2. 8T'5l5S^t. I^^IC^ 

h?sst, *aitt7^uu-h$fii$$ 
[oo4 4] ±«assc?tt. i;^^ggv^u— 

x^^;u. RK^ji/. r-feh>, h;ux>, ^^iu-rv 

[0 0 4 5] HtiSBSl^l^^yft^JK^lilJS^'J^U^^ 

7^'ju-Hi. ^^co^^maBSS (f) ^2. o 
<f^2. sx'fcii, »TOm^iooo-5o 

0 0T% OU5>3IO^KA C 1. 4 — 3. 6mm o I / 

[0 0 4 6] iSffi^y^u^^T^y hoar^t^^ 

^f«:A<i o o o*ig-Cfc*£. «m»«<fc1SttR»fc<£: 
^^<D(D. Sift (J I S-A) *<#J8 0£ifl*.*i»^*< 

■cTJKfcy. $!o D D(OSyffiffii^^r^<8ifi]^ 
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(J I S-A) 

b te&m c f > 



4*flMMt (ff> *<2. 5£g*S<t«ttias<b1t(;J:R 

»i= ft * * ©a: a < ft u . ft y fifi if tttfgftr *«S3# 

±C<£> 0 SOU* 1. 4mmo l/g 

fe o t *mtf 5 O o o £S Jt/riSB' <t H4$ir«t 

ooo*;g<J!>JS$£f§M3lz, x*MHkti«i*Atfi=tt 

[0047] **Ht::a«X*MftK4t&ttKtfy 
fO^M«OB»*kLTHl^*i4 (B) m^te" 

Co 0 4 a] Gft&0=^£&**«££&4ftK« 

[0049] Bsm*tt^att««*r«JSJCttftKiH 

3ftHHff6tt«. CJK&ofc£ifcl*JMlE. 2f«t, Xtf 

[0 0 5 0] fit 'SE*Bfi8a>Sfttt*fR*ia)Sf*«fcLr 
It, ^jf>^vlfl/>y«J.3-^ T^U 30 

'JU-k :iy^>iH OS) 7*'Jl/-K 7 

0 
II 

CH, = CH-C-0-CH. - 



[0 0 5 2] 



;WrJu OS) 7^'Ji/-K vSo^:»u OS) 
7^ui/-K t h^e KP^ju^yju OS) 7*y 

K -f OS) 7^'JU-K 

OS) 7SyU— K OS) 
TS'JU— K 2-t Ka^rv^atfiu O*) 7*7 y 
L — K 2 -X^^^^r'>;U OS) 7^'Jl/-K > 

S q-v^v;u OS) 7r; 1/-K yv^a^>9 ^ 
x> OS) 7^'Jl/-K 2-fc 
-/^>:7at?/u OS) 7^'JU-K 2- OS) 7 
S »j □ iq^p;u- 2-fc KD*->if;i7^;u 

gi. 3-7? y a^^^'Jt"; >^ os) r 

^•JU-K 2-tPD^>m OS) 7^'JU- 

OS) 7Sya*->-3- 
OS) 7^'jn^D/O, tK'J ?at'l/^'J a 
— ;u^y OS) 7^'JL/-h, ^'Jifi/>yja- 
OS) 7Syu— K tf'; e -rt:/n5S h> 

*S OS) 7^'JL/-K y7/^il/7SyifiL 

os) 7^'ji/- k ^y->vju os) 7syu— 
h, [2- os) T^un^mvxf^] 7 

V7Ra7i-K OS) 7S'J 

U~K 2. 2. 3. 3-f h77Dn^Pt> O 
S) 7^'JU-h, 2. 2, 3, 4, 4. 4 3> 
QD^ OS) K /<— ^OD^S^U 

x^;U OS) 7S'Jl>-K vv^D^Vf-m 
y7^^ OS) 7^'Jb-h, v*>S a^>T— 

OS) rsyu-K MJv^af^j-^ O*) T 

^•JL K h'J^Pf*X/^yJ^ 

7syu— k -f vtF;u— ju*-4^>x^u os) 7S 
yu— =Eii/7f>u> (>*) 7^'ju-h, N-er 

yut'n'J K>. n- tf— JUfcf'J N — tf — iU^3 3? n 

^m^-tt^^i: Its 

[O O 5 1 ] 



C H . 

I 

C - C H 
I 

C H • 



2*t£*^:^ju^'j a— ;ur^ u [0053] 
fcT*^ (*«a^b* [<b2] 

h7^'jl/-h BA-104) . 

0 o 

1 i 

Hi - CH-C-0 - (C. H , - C - 0 ) (C 



H 



0 > a - C * H . 



= 0 — 5 > 
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[0 0 5 4] ■epJHSih+vvl^U^^JJ-Jl. [0 0 5 5] 
t"X=l— h#1 900) , 

0 o 

II fl 

H, = CH-C-0 - (C, H . - C - 0 ) 



(|® L , n - O — 5 ) 
[0056] •CfeStl^f h5tKa7^7'J^7<l/3 10 [005 7] 

-;i/7f'J^S?t*ixf* (*E4r1lifc?x* [<t4] 

(80 SH t'X^- 5 O D) . 

0 

H 

H « = CH-C-0 - (C. H . 0) 



[O O 5 8] T* 

out 



- C H 



-0 



H . 



H . 



20 



m) m 70-*^^ to-i 
o 

II 

CH« = CH-C-0-CH, 



Z10) , 
[0 0 5 9] 
[<fc5] 



- C H - C H 



0 H 



— © 



[oo 6 o) -c?g£*i£7"* 'J;uiS-2-fc Kn^v- 
S 7P-^; M-5 7 1 0) 9£4,^(f £*xS 0 

I*. flitt2 f 

-2, 2- v> 



30 



7^'il/-h, ^at'l/^yja-^y 7^ 'J 

— K 1 . 4- )\,is U U— 

K 1. 6--v^-9->i;^-— o $) 7^»Ji/- 
K i. 6 — , ^^^^-^j^ «j ;u^I»xxf 

;uov (>£) 7^'j b-K 

2. 2' - (tKD^rvIh^l-Jl,) :7D/<><7) 
^ (> 7^ 'J U-h, h 'J isO UTt!>i>**U — 
;U(7)V U 2. 2' -is (^'Jy;b 



40 



50 



[o o 6 2] BffSH3 , &S6islJ:©^ , e^ffi^tt#«*Ja>m 

if ;i7^ u- k -o*xyxy h— ;uku (> 
5) 7^ 'J lx- K -O^xgx'j I — ;bf (> 
5) 7^'JU-h, y^^i'JX'J I — ;u^^ 
£) 7^'iU-K f h7>fD-i^^>h'J (> 
*) 7^UU-h, f h7/fP-i^^>h'J 
3) 7^'JU-h, hy* (77'jD^rv) <Vv7* 

— K hy* (t kp^->iw) < v>r:a h-a> 

[0 0 6 3] SUfiM^ti-MS^^^-rssCtt^lR*! 

l\ 

[0 0 6 4] ^ftwcflKftHE^iagefbatttt^^ 

[oo6 5] mFIS3^r&Bfl«3#Jii. ^3fe^^^aa>4cD 
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7JU=iv^ 7x7 >. >> 3. 3- 

h^v^<> 4. 4-/7 5 x-/ 

K>*/-r>, ^>*/-fW V^;i/X— ^JUSFO'C 

^>h>3S»tt 7;u#U>. 2. 4. 
6-V> h*v^W) -2. 4. 



s\ 2->^;u-i- [4- 



[0 0 6 6] z\h.*0<prtl*. WbLfe#7t-f: 



«»oWktticfiii* (B1taS*<*it) i - 



D^yJl/7i-;^h>. 2. 2—5? 



10 



20 



2->5^L3fQ tf^xy >s 2, 4, 6-hM> 

yjl,*>:/-OL5?7x— JU*X7-f >^-^r-> h\ x^fju 

[0O67] xSECD^aft (A) #«J»>l/»79VU 

-K (B) fittl&MRSI&tf (c) %B*HMrJN**& 

SU^te^'J^L 2>72 U h2 5-6 OfI%, fi 
/t1±#|R^J4 0 - 7 5 %X'ffll^O)^Jff tl^o 
[0068] IS^'JOU^T^U l/-hOat*<2 

— hCDSU^e ofI%^^i:, ft y/\ 

> k > y **i 1 1 < ft c * o 

»^L<. 0. 5-5lMA^y»*U^ 
[0 0 7 0] tlreftS*Mtt«0)BM^ttfMi«fttt 



30 



40 



* * < am < ft -3 fc y . B#ra*<$gia-f a t 

aSHlrftHteMftt^'J— K7-* H-fcfcMJMfct*. 
[007 1 ] ftfc\ ^?i:6i:t. JiSE©3feS^BB»* 

HJX$ ( /-J17H>^0}^3^7=>: h 'J 
7 x - 7 -f >^(DT)^)^^ 7 4 >^*1pE 

[0 0 7 2] **Wir«*SRm»«flsS«ft* 

3, 5-y-t-^-4-t KP^vK^Xy, ^ 
>^I'J^'Jfjl,-f (3. 5-5*- t 

— :7^jU-a - 1 Kn*y7i- ;u) ^Dft^-h. 
t^7 5fv^-3- (3. 5-ty- t -^11,-4-fc 
Ka*y>j-;U) ^aet*-k MJX (HJ-ry 
;l) *W7-fK x h^7x-iUv^Bt*U>yy =3 
-jUy^^yfh, h'J 7x— IU*X7T-f hSM>B 
ItB&jtffiU 2- (5->W-2-tKn^y^i- 
IU) ^yV"MJ77Hk 2- (3 - t -:7*IU- 5 - 
>fjl-2-tKa4v7i^) -5-^BP'<>V 
h'J7V-ik 2- (3, 5-y-t-75ib-2-t 
Ka^y7xxM ^>yMi77-/l/f^«ftJS 
SO. 2. 6. 2' . 6' -f h7<V^P^v7i- 
jUAJLtfv'T * F»<Dto*»*Rjfc*U 75UU&v^ 
ju, ?*;ufc>?xyiK 37*;ug&v^;i/. 7*iuB5? 

^^jH^JU'Oy/k 7^;u8y-fVT 
*>/U. -tr/<*>B^7TJU,. 'Jyih'^l/y^ 'J> 
Sy7 x x;u^7 uv"-;k 'J >B h U 7 x x;u^o^T£ 
#J. > f i-iUy «J (OX 'j ^ m #y#- 

^yifl/>7l^k ^'J ^-+yx^i/>7;^n 
— *«jt^yxf U>7Jl/^UXf/k tfU* 

lg, 7;u^^y7i-^x-f^y^^*>BS, i^U 
«vif u>7;u4=-;ux— ^yuKKxx^;uffi^cD^ 

[o o 7 3] mffl*^»wta«H#^T-f >y»fiK«i 
^'jb-s, <b) aett«KM&tf (c) 3t®^^ 

MS-tS20SJ'&X*B5'&L. +#ftSE^£fT5 a C(D®<b 

ffir<DE-&«B<Dttsr±. fvsiia)A^&« a*. 2 5 fl ci- 

^ttKA* 300 — SOOOmPa. s 0>BHft<&S 
L<. 500~20 00mPa. s^Effl* f cfcy»^U 

[0074] msE<oj:5fttta<oE&»€*->T--f >y 
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[0 0 7 5] Tt^^-f >^<&2t*l*s lWiiEttzJ: 

[0 0 7 7] fll !B^IS©lf$^0. 5mm^35"CIi. ^ 
[0 0 7 8] S3tEK^£®4b£t!r£fXl±. X>^UA 
i?»$s*E<b£-fc!:£ 0 

[0079] c<7>£5f::* ^CftSfb* Jktf&Z&mt&z 
&®rffi<b£t*Sw<tf^<fcy. sibitt^€i«ih-r^" t 

[OO 8 0] lJSBifi«^^>^<b LTl*. ±^S3 5 
^ 4-4 OW^tfmf *1\Z>o -sfc. 

-50mJ/cm2 ) T (f JS^WOBB^) 

[O O 8 1 ] 



[0 0 8 2] 



X— T-Jlr^l 3— >U (TO^i2 0 0Q) TOO 



o g. at/i . 



*16«i] SCTWctfU'rl^^U 



s-ex (i--rvv7^-K-i 



10 



20 



30 



^^X^;i/) ^>-tf>2 5 6. 6g£1±&4K 4 0 — 5 40 

Sflnu coaiftXS 7 0-8 o"&a>8£f=ft«ttft<& 
aJLfcf£. h'. >^Q— n>:7a/\*:>4. 5g?SML. 

n^7 o-8 c> < te<Das-c3Rna£ffc*ti'fc. :h-c 

:7^A>/W K c i -> hJUx>o. 4ig, B.tfvrJ^u 
^>If^7^'Jl/-h118. 3 g£&3 0#rp l laMt 



cm" 1 CD^ntt<ftteX'<^ HU* c tP< fc££T- («5B5 

[0 0 8 3] C<Z>tf'J Ol/9>7^ 'J b— h 1 O Of|5. 
T-h^t Ka7Jl^UJU7£U 1/-K9 OSIL 1 — t K 
□ ^vv^o^v^xz^^r h>5. 7Sfl£;1'& 

[00 8 4] [CtbM2] s^mr^';^h7>^u 
>x-^jU^'J =i-VU (ft^^ieSO) 113. 

»tl2 0 0 0) 5 90g. &tf1. 3 -t"X (1--f 
V — I — i ->^;ux^;u) ^>-tf>2 6 5, 2 
g£t±i*<?K 4 0-5 0°CI^;&{ft. y^f/UX>7 

JE&£7 0°C£TO%2DLt_g^ h';>^o-;u^Q/^> 
10. 3 g^ilDU 151/7 0-8 O n CCBS®-tr3BSIRf] 

y\-T KO^V hJUX>0. 33g, JklfltJ+J^X^p 
^U— hO. 2 1bSSB*0L. $<bl-2-t Kn^ri/X 
^JUT ^'J U-h1 18- 3gjfi30 ^HAM+TiftT 
LTKICSmv 5lSfSl*T£JE;SS«S5 5-6 5°C 
-f V>T*— hS^W2 2 5 0 cm" 1 

l££mv »¥^12 3 00(7)* , JOU^>7^ , J 

U~h£l*fco 

[008 5] C^tKU^U^VT^U U— hi OOflk 
f h7 t h*D7;l/7 U;l/7^ 'J I/- h 9 1-tK 

[0 0 8 6] [£ffi#J3] S^SlC7KU^h^>^U 
>I-f;^'j3-^ (»fWf6 5 0) 2 1 7. 
Bg. tK'Jx h7>f L/^x-fi^'Jn^ 
^12 0 0 0) 2 20 g. M1, 3 -fx (1— < 
Vi>7*.— h- 1 -^^^X^U) ^>-tf>2 8 4. 7 
g £ttii*K 4 0- 5 O a ClrftS^. >^JUXXv7 

°C<7)g£ 3 0^R3SlS$^/'o S9K 
KfEiSS 7 o°c^-r?^SDLfz&. h'J>fQHl^P/« 
>1 9. 7 gJ^toL, HT/7 0-8 0°CO)^X'3B# 

rs:il*&*3 : &^4 o°c^-c?^$qLf^. ^-vt«J- 

iUv<Kn*yh^X>0. 2 6g, Wv^XX 
7^U-hO. 15g^iOL, 2-t KD^F-vX^ 
7^jL/- hi 18. 3 g^|^3 OttHriM+TSTL-C 
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-<V->T*— h&£^-f 2 2 5 O cm** 



[0 0 8 7] Z 



[0 O 8 8] 
A-1 04 
— 7^XM- 5 

fc. 

[O O 8 9] 

atf 1 . < 



1 9 O OC^tK'J^U^^T^ 'J U — 



(D7tt"U^U^>T^ "J U— hi OOSfL 
)iy x )}VYO 'J U~ h 8 5 9U 1-tK 



h 28. SfflL 7-T hT^'J 1/ — KB 
1. 53k t'X3-h#1 900 8. 

A3. Oftk TO 
7 10 6. 5SL + 



:*JB«5] EJfr&SlCTK'J^h^^u 
=j->U (8tfL«9&^*6 5 0) 1 9 5 

if>2 0 7. 7*£tfciMK 4 0-50 
^XXv7^U-hO. 0 2g^^ 
JjOL. Ctf)jg^7S£7 O- 8 0°C<fl:SSf:^*,£:*<£3 

0-8 0 0 CCDa L St?3^HgPD$^fc c :5lt»btl 

fcSL £ — y — 7th,/\<<c Ko^y hJH>0. i 
U *^fZ2- t Kd+vx^ut^'J u— he 2. b 
EiSiSSg* 5 5-6 5 a ci;:#*,£*<fc. <y->7>*_ 

hS5^T2 5 5 O cm* 1 CDSJUMMW** h/Uft<tt 

<*s*t (f 1 5 « ni) aisemv &^kd#^*i e 
[0090] : ou? y hi oosp. 

t h5t KDI'^^yjUT^ U U— h9 OSfL 1-tK 

A) £II33iL*; a 

[0 0 9 1 ] ;^Jfe«6] EESSdTtfy^rh^^U 
>I-r^',3-;i, (*^^i6 5 0) 1 95 

g, ai/ 1 . : -ex (i — < v*>t*— i — i 

JUX^;u) **:HZ>3 1 7. 7g£tt&*iK 4 0-5 0 

*DL, "<7>;^r>SS 7 0-8 O'CCD^gfCift^ 3 
05MBJR«*trfc. iWRStE^^ 7 0 o C^^^SJ 

LfcS, h'J; fp-;^DA>i7. 9g^U 
^tf7 0-8 V'CO^&X'Smm&IZZitt-o w5LT 



O. 2 1g. Mv^/^7')l/-l k O. 12g| 

SJflU J bl: 2 - t KD^vif Jl7^ 'J U- K 1 8 

9. 3 g £«3 o&mftwtmTL-cE££mi. si* 

ffiL^TKJottXttt' 5 5-6 5°C!r^*»3&A<6, -fVv 
7*— hSS^-T 2 2 5 0 c m-1 <B*rtf£&iiXX'<^ h 
iU3&<a<^**-C (ttSKRfl) EGoSfTlV 
*1 0 3 0^«JOU5 >T? U U— h€»7i. 
[00 9 2] CCD^'J^l/? 'J U— h 1 0 OfflL 

10 rh7t KP7J17 U JUT*^ 'J U — h 7 O fHL 1-tK 

10 0 9 3] SJ6fgl:^*Jf h^>^L/ 

rJ^'Ja-;i (a?^l6 5 0) 2 1 7. 
eg, #y^h^^u>x— ^r;u^'J=i— ;u 

»ft2 0OO) 2 20g. 2. 4-h'Jl/>v<Vy 
7*-h <a*7t*y}L.?>X* (*) S(=lD*-hT 
-1 00) 2 0 2. 9 g. B.l^ffi^b^> v /^;U0. 0 4 
20 g*tta^, AO-SO'CC^ y^fJuXv7 
^U— hO. 0 1g?S*DL CCDg^S€6 0~7 5 

EPoS^ 7 O a C^T^^lLtr^. h f J>^D— iU^D/< 
>19. 7g^iL. 7O-8O°C0);S8'C?3^fag 

^KD*yNU>0. 2 3g. RXfiyy^J^XX^O 
ho. 15g?*A0U ? ^f- 2 - t KQ^yif 
ibT^'jU— hi 18. 3 g€^3 OtfSlAM+TSTL 
30 TEtD^fTLN. ?|^L>TE1S«SJ6S5 5-6 5 C CIZ 
>fyy7t-hIJf>T2 25 0 cm- 1 fl) 

**MR0MRX'<? h;u^< (^)50#ra) ECS: 

*frt>. 7 5 0CD^'J^U^>T^U U 

[0094] z^'j-^u^yr^'j u-hiooai, 

T h7tKD7iU7'J/U7^JU-h8 5f0, 1-tK 

40 [0095] [^JS^a] ^ffl^a^TKuOu^VT^ 
'j u— h i o obp. ^ h^ t Kp^;u^»j;ut<7 «j u~ 

h 8 5SL 1 - t Kp^vv^ P^4->JU^x— h 
>2. 8gp. >^U^>*/-< JU:7*-->-f h2. 8§U^ 

(0096] C35J60H9] &^C*'Jf h7>fU 
>x— ^;t/^«;=a-;u C3a^isj^*6 5 0) 2 1 7. 

^12 0 0 0) 220 g, fil/3-<Vy7^-h> 
50 ^;U-3. 5. 5-h'J>f^D^yjKvy7 
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>fQ-;l^Dy^19. 7 g £S*JDL, Slf 7 O- 8 

0 B ccBSj£r 3B#Pa£j£2ttfc«, d 5 LtSbti/:') U 

^-yfJ-^/^W KD^v hJUX>0. 2 5 g* 
£tf i^^U^X^ U— h 0. 15g£5EJjDL. £ t> 
i;2-tKD4'>xf;u7^'Jl/-h1 1 8. 3 g 

TF-r 2 2 5 0 c m- 1 ^HStRWX^^ k;^<^ < t+Z> 



[O O 9 7] C 
[0 O 9 8] 



[0 0 9 9] : 



fD^U^u^vr^ i/- M o og&. 

7t-^h2. 8«SS^l, K9ffR 

^ (*«ba) easi 



U>x~r;u3 'J zj— ju («*Pi9#«6SO) 21 
7. 8g. #«jf h7>fl/>l-f;i/^ , j3-jl (a 
^»«2COOj 220 g, W4 ( 4' 
>t"X (v^C^yMVv7^-h) 30 5. 7 g 
£ttiX^ 4 C -5 0°ClC^aa. v^fJUXXv7<? 
U— hO. 02g£;SfiaL. Z.(0S^iS€7 O — 8 0°C 

Pc;?S5'7 O e C^;-C?^Lfr«. h'J>fDHI/^D;<> 
19. 7 g£5i?*DL- 151/7 o-a O°C0>;££-C3BSPa1 

6g?»t, ?C,C2-tKD + yI 
HIS. 3gffi3 0»l!!l^ltt»T 
. 3l#«l*TfilC*»S$5 5~6 5°C 
>T 7>7^- Kg£^"f 2 2 5 0 cm" 1 

1 9 5 0 CD# 'J ^ US >T ? V 



10 



20 



30 



40 



'JU3>"j;i/7? 'J h 8 5SU 1-tK 
— ^-f h2. eH»Sdi. X&VlWib 

[0100] ;iia«i] s^ssic^«j^h^>^u 

>x— ;u (S¥^fi2OO0) 1 2 0 
Ofi, M1. 3-tfX (1 — fV*>7^-h-1-> 
f/nt;i/) 2 4 4. 4g£tt&^ 40-5 50 



SftOL. ZKDzBdiS* 7 0- 8 O'fctDSgl-ft^'S^b 

X^U-KO. 2 6 e*3SMU. StlC2-t KQ* 

-FLTfiJE^mv 3l*egl*TK(SaE8S*5 5-6 5 

jg{-X^^7 r ^^J— ^4. 6 9g^A)U ^flXftS/S 
j££5 5-6 S^Kft^fc:*^ <Vv7^-hS*^ 
t2250 cm" 1 CO#H^5ft«3l^^^ hJL^fe<5SS* 

[0 1 0 1 J CCDtK'^^U^VT^^ 'J I/- h 1 0 O^L 
f h 7 t K P 7il/7 'J ^7 ^ 'J U- h 9 0 1-tK 

0 ° 0 ) «H8IL*= 0 
[0 10 2] [JtSeiHZ] £l£^2&lz*«J«r K^^U 
>x~r;u7'J=J— JU (R^JS^ae 50) 195 
g. (1-^Vy7^-l — l->^ 
;Ux^^) K>if>4 8 8. 8 g £tti£*K 4 0-50 

flOL. ~a5;l^££7 0-8 0°CC0^lg|::«^&tf£3 
Otfffl&JfcSt!:*:* 2^1=. bSTRSIS«€«7 O e C^X'^ 
SU-fcfft. h'J>fD-^D/^4A, 7g£&flD 

I5LF7 O — 8 O °CC7D5SS"C? 3 ^[e3SlS^ C5 
LX^bHfcO 4 0°C^ 

>o. 3g, Wy^fWX7^l/^ho. 2g^^ 
AflU. *^lc2~t Kn^r->x^;i,T^iJL/— h284 
e*»3 O^PnlAMtTSTLTSC^fftV 5l#«L>x 
S^iSJSSS 5-6 5°Cir«^^A^. <Vi/7^- 
22 50 cm"l 

<^§^X (ftsfl$fffl) SfC:^m>. »sptti»^*i o 

5 0CD^ , JOU^>7'^ «J K^^fco 
[0103] CKO^U^U^^T'^y h 1 OO§0. 
t K7 t KD7/1.7 'J /U7^ 'J U- h 8 o«, 1-tK 

□ ^->v^d^^->;u^x— ;t^7-h>5. 49J^S& 
S) «B«Lfc. 

[0104] <»flli*^>±a*lft«l&i;Jtfft«lwi3Lx 
[0 10 5] (1) »g : SlvXf A («) 
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[oioei (2) aiktt; jtffiiii6«yic^yi§SJLtr*a 

-r--f>^L. tU:^ 8 OW/ c mCDSEE?KIS^r^{l^ u 
T\ i 9 0mW/cm2 ^^SR^I*5g6M-h 

[0 10 7] (3] S^tt: -LfE®<bte£*l£L/-RSg* 

BffL*:tCD£x t Ltco 
[O 1 O 8] (4 ffyftlftt : 5 O um&mZtoP ET 

E*«*rt««LX. **HMMM 9 0mW/cm2 1? 

8o° «fyftrtfc«!BicL-c, flryflifttssMffu i 

80° I^^yfi (fT^Ufc^fl^CL 180' Clflr 

[0109] (o ais : TK0!)*ai=*y«Bufc»s 

*<7mm<7>^t«!l£2«mfc~ J I SK6 3 0 1 I3C 
[0 1 10] «!fb«3CD^$!i^^ : ^'J 



$ 7 mm t £ 



4 : 1 2 9 Or* 



2 0WC2^eMlfcS> £fc*j8 OW/cmOSS* 



60mJ/cni2) LtSgSSffit Lf:, 
^t>f^L^:ft, (4) <D#f l )&lf&<Z>mmkm&(D& 



(0 112] (7) : (6) OW^ttOl^fflfitlHj^ 

fe{*-Cit»LfcSBS2 5°c<D*jS*I~2 4 ob^St! 

[0 1 1 3] (8) RBKli: (6) «>»»tt<Di¥fflfcH« 
0)^#T*^8Lfc^)S€6 0 o C. «»at9 7%Oft# 

U ^b*<S£to£ti*:4»<B£x £ Lfco 
[0 1 14] (9) B^Tktt : (6) (BBt&tec&I¥<lfcl5]« 

[0 115] (lO)Mfctttt: (6) a>»»tta>IHB±l3« 

fc. 

[0 116] (11))frWH91: (4) (DifT l )& If ttif^tt^ 
*f*-Cf*SLfcfflBfC (8 0 B Cx4«FfH-»2 5 a Cx IB* 
fyj-j— 2 0 °C x 4 2 5 °C x 1 B*R9) <D;Sg3M*lZ 

J:*^tS-9--r^iU* 1 O0j|yiELXfft\ *-<&*fe<03l 

30 [0 117] (12)B«ft: (6) CDffi»tea>S<ffit[5ffa> 
<8Sa§e*l (7'7**i\'1* 62i3°c, MfeV) l=Atu 2 

[oils] <mm*&%:>mmm i ~ i o co«^irigss 

3Uftb««i -2a>«^fcsB»Lfc^ v^-f X/ttfifctt 

40 m5"FS5<D*1 »tf«2l-*Un^So 
[0119] 

[SI] 
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r. 



[0 12 0] 







A 


B 


c 


D 


E 


F 




3000 


2300 


1 900 


1900 


1600 


1030 


K«S (F) 


2. oe 


2. 14 


2, 25 


2. 25 


2. 31 


2. 31 




1 . 62 


1. 98 


2. 7 I 


2-7 1 


3. 38 


3. 63 




1 500 


800 


900 


900 


5 1 0 


1600 




1 080 


860 


430 


860 


270 


270 




O 


o 


o 


o 


O 


O 




O 


o 


o 


o 


O 


O 


set (Jis a) 


S3 


60 


64 


6 6 


68 


78 






WML 




JWCfcL 






















a**l 






JMTttU 














WMrL. 






fftiBMS 
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(UJWI) 


G 


H 


I 


J 


K 


L 




1750 


1900 


1850 


1 950 


4000 


1050 


Iptam (f) 


2. 25 


2. 25 


2. 25 


2. 25 


I. 86 


2. 53 




2- 99 


2. 7 1 


2. 79 


2. 69 


1. 31 


3. 95 


lig Wa.s) 


800 


900 


920 


2700 


3000 


1 100 


urn. w/-m 


430 


430 


430 


430 


2580 


2 10 




O 


O 


0 


0 


O 


O 




0 


0 


0 


0 


O 


X 


as (je a) 


69 


64 


69 


7 1 


45 


90 










was i. 
















X 














X 












jutfcu 


X 














X 
















X 


H«ft ( AE ) 


1 1 


3. 0 


3. 5 


2. 6 


3. 1 


3. 7 



[0121) J:i2Sil:*lfeJI«W^«»W«Wt * 



40 



6-2. 3 1 ^It^-t^^T-fcori^ SlrBWfiSfitt 
COS'ftl^^o-rSlSt 5 3-7 8 h1Zit£l£&ZkW'G 

/-yamctttt, a<fc«i3b c *&A^< cj i s-a : so- 
so) TB«1t|:S*x. 3-*=-£<0tt*A x *£§£l=IBl£ 

y. »»tt. i»*tt. ss»tt- wa*tt* wstfrite* 

[0 12 2] ±B*2.c*Lfc!«a*l-«*tf * 

#2. 5 3 t K£+€&tz&>* 8Mb«3CD«B* < *:*?~^ 
[oi 2 3] £f=* ±ES2lc*b/=3glfe«l^^** 



OU^7^'i L/-h100Sfl, fh7tKa7^7'J 
iVTO 'J U— h B 59. 1 — t KD^yy^P^v/U 

h2. 83»dL. K»MfcBWI*^T-f 

[0 12 4] C0**fcm*T*iXtSflU=ft£S*IHE 
<bS«H* 'V -T- < > f tttfftl G - H I*. '«b»tf« * ^ 
< ( J I S-A : 5 0-8 O) T*1ttttl~«*U ^fr^Er 

G|;oi>Tll 2. A-h'J U>v^V>7*-h^S 
[Ol 25] 

>y«fiE» (i) iz&oTli. CA) *HF-*<D¥tJr6ft 
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k (b) s«i£-M5* 

(2) fcfeoTfi. -tSS (1) fESOT^ 



( f ) A* 2 



[0 12 7] 3fc 
(2) SBKoSh 



?4>RSI-Mi: 



[0128] 3 



[0 1 2 6] If: 

*IME1bB*H#^-f >^«fifc«5^fct^x. ®g (J 
*B«l=B«*i*IMfcBttX'K9 

(3) fZfc^Tfct. -LK (1) Xte 
SB£ft<1. 4-3. 6mmo l/gl? 

( 1 ) 3Ett02ftXCD1&,. Slbfltr^iUSB^ 



«K**jitr*ct^T?*, aft l few 



fc, **Bf=ff«fc*IHMbBlkB't<7 
(4) CjioTlt Jbffi (i) - (3) 

U fO^I*^ o 0-4 o o OT'fe*7KUi-f ;u 



y. toawo)tttttMi=ittttcfc4 ( t#*. 

[0 12 9] *fc. **W~«5**imfl:fifcK#* 
^<>^*a/S«* (5) dfeoTli. ±IE (1) - <4) 

seBa>*tt««<bfiRHtf **-r >y«i*Hii-teL^r. 

7t*'JOU?>7^ 'J U— h25-60il%t x M&tt 
— S!g-&£*T*5l£tt#«Rff]4 0~7 5%£**£>££ 

10 s^eei<btt*»i ooitaafefsi. %s«Mtttt 
o. ±aci)s 
»bSB*<*y«<* s*<D**iii-*y 

[0 13 0] *fc, *MH=a«*»HiMft:&ttft#? 
T-f >^«§««!i<Dfflig^frfeor(4. (a) #^*<o 
TiS'gSgSSS (f> A<2. o<n^2. s<nmm\z&& 
#'JOl/^>7*U U— K (B) m^ttXffitt*** 
t'iKBttftWiHfctf (c) %SftHlMlfr£4rr6 2 

20 5 o ClzM4feS5!) ? 3 0 0-5OOOmPa. sO*:® 

*g«r % xiiy^ji^/^^-r K^>^T?a»«ib*ti-4<D 

T?. «ft«lS*^<C<, »6^< (J I S — A : 5 0~ 

so) xwnttirWu Bib2js«<a<. 

ms. MSMtt. fflts*i*. it*** 

it. »«tt»0>B*Mtl=flHx*aR^BB 
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